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STIFFENED SEATED CONNECT!ON TO COLUMN-WED 


I2-JKI-3 












i. % . 



La*4iUu\' -< , 

ia^g^iiaasLc -x^Ll, .' 

"'.'Y~ W l/ - r r-»v .-. . .. 


■ 7^ ’ : j '■■ ■ - . ..... 

^.-u-OmA-. sX. .:$» .vi£tdiifFA*i»fr 4 «-.•.*»-. -*>v. 

• -• * -If- ' • >- IT •"••- ■?•»•, a~ 40 C> «Ol*Ui > 

«vV*" ■ • • ■- • *5»> *»/-<*- j * '*&*>•* * 


-V*. .-v- . •» - • 


■ J..■*'*..* Xl£- «» dilBii. •. iedASyjtr^k£$!k: 

•Wtf «-<u. . 

i-i i i| - | ■ n-—-*r m .y vr'wwwinwnneaswi 


*• t *■ - *■* 






Coiumn 


,■*1 


2 G4-*3z 




3GO/77 


<sly$ 

<0 W ^ 
*5 & ^ 

a, 5 ,c 

r?0 o' x 


Coiumn 


'Wc/d 3 CE70XK 
min. return 
v 2 * we/d size 




Beam 


&efe.r to AiSC manuai 
Tob/e i 4 IE -Tor ien^th 4 
thickness of 3^ S/ze of 
we id 3 c/nd number 
of baits. 


seen on o - a 


{erection ciednance 
each side of the beam 
web shou/d not be 
more than / /o . 

Fro ride shim between 
beam web 4 L s if 
necessary to insure 
surface contact for 
H. S. bo its. 


CONNECTiON TO COLUMN-FLANGE 

















MHft ii f 




VS'fc oft 


Girder- 


Zi* 4*3 or as regd. 


Beam 


+ 14 


Weld A 
.E70 kk 


~£?efer to A ISC manual 
Table I 4 JJT Tor length 4 
thickness of number 
of bo/ts and size of we Id A 


Beam 


SECTION ci- or 


Girder 


L % 

C\J £ 
N V- U 

5 Si 

i & 

V ^ 


WPEPE TOP OF BEAM AS LOWER Tf/AN TOP OF G/RDEP 

Cl (s/m.) 




21 s 4*3*2 


Beam 


Girder 


•+ J - 

O. (s/m.) 
OPTION 


Pefcr To A/SC manual 
Table IorE for length 4 

thickness of L s and 
number of bolts. 




J2-JK/-30 















iw*'. I . 


REVISIONS 


7-/9-<fc£ 


<■!(*•• . * - ■ '*■:•■ 
MkfiM&isiL . -.~ 

v«y* 

if.. «.-i— w*jC.lK»«(fc.r-. 


I® 

° oW 



Girder 


. r. ■ •' .. - ' 

. .t ■»*•* • 



'—— j g ffg y>e? r *•»»*'** 





+1 


2 Z* =4 *.? oz- 05 re<g'd. 


Beam 


Beam 


ii+ 


Weld A 

£.70 xx 


Refer to A/SC manual 
fab/e I 4 TZ for length 4 
thickness of U, number 
of bo/fs and j/ze of we Id A . 


SECTION a-a 


m.’ \, < 

mm#* e ■* *> v 


Girder 


WHERE TOP OF BEAM IS SAME OR LESS THAN G" HIGHER THAN TOP OF G/ROER 


M 0 ^m 

6 C«l\V 



iut'X 



. H 
& S? 

■8 SYg 

Si.fi 

h: u U<S\ 

* 5 ^ >1 

o o\^ ; 



Girder- 


Ct (sim) 

*r 


Cut 

s 4 ^2E4«3'z 


Beam 


v 

Cl (s/m.) 


Refer to A/SC manual 
Table I or E for length 4 
thickness of b and 
number of bolts. 



12-JK/ 


OPTION 

















, - . « : i i *'•*•*. * •' . i i. : ; i ■ • ' ■ •. . ~ 


jgr - ■• + ■?■■■■ m -.& r .■■*' f>\-<“t*• *S’' sc.'. rir"■stfairw win 

." M':..*/<■'• f v.- ■' • . ini mmmr Ms~V*¥. 

> ^ -y KirMilWMi —111 I IT■nW’* MMHMMnMMHn 



tfriwn tiM 

jaawwr i ■ n » rnt f pm mpnmg mmmm m .-* -*. - '• ,-^t v- ■ 


' ■'a 


/&k; si'' 


2 ZF 3 'z^D^t «o'-a'z 
Where "D'*~CL+O.S) inch Cn?in. D-3*) 
t 2r size of tve/d +Z 


Top oP beam 


(wcid*2 


*-¥+ H.S. bo its 
C A3Z5 friction tjp*) 



Beam 


(Sirder 


a 

l 0 ~c*> -i -as) 

Alin Z a 

Where & * is The number of 'Sixteenths 
in the we/d s/ze 



Girder 


SECT/Ohi Q - ct 


WHERE TOP or BEAM AS MUCH H/GHER THAN TOP OF GIRDER 


i 2 -JK/-52 





























v.% 


... 

_;.• ■ 

:• •.' ;i^.; 


mh i :: v : , - ; 



V,' K»^f» •w»«wtwM)f w -x/v ''A.'naiHMiaiMnDWWK.' : ■:: i nn — Tir ~ ~ rf~i— — w»—rr^—I ——a~n—r — uTi —irn i— ii m i r ■ m * — nr— -nr.- ■ -' 


■ '--. ft'V . -aMUKtoe t-. ■ >■ 

''V.'-.WK »i- r 


.in^uS* 


! aMKXtc^-^jeaasrtoKa?- *kjjs 






- - 

('for £nam$ c 

>5* ^ rtf 

—..Y“‘ = 

Beam 


ftp 


f-cf 


I'-o' 


3eam 


A/SC 
min. 



5 <S* stiff. & s .._— --- 

^Fo r & earns */M fy-(ZO 
~ M se ft* **) 

1 Girder 


<j 



'Note */> 


Stiff. /& s —" / : Girder 

Sect/on a.-a 


Note J ^ 

/, Z^/" /beams w/ft? fyzGO 
\ 3/<2> we/af. 


/2-JK/-34 
















5-/-C& 


<z-7-<ze 


G- 28 -<ze 


/2-Jta - 35 



















































SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 


Structural it Civil Engineers 





















SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 


nx&fisma&rim 


Structural & Civil EnginMr* 


comrecnoN d£. 


/.•A— .. 





See P/on 

(Ti 


/<? 



/6 

/2-JK/- 48 




/8h*~ 96 


/ 6 1*-9€ 


Top of 
slope slab 
(See Pl onXj 

•-S 

-WP C£/ 
Sec P/0/7) 
_ (Typ) 


E/e vaT/on 

(iooking £asi) 


P. 5/77/th 




































































SKILLING, HEU£, ItHRISTIANSEN, ROBERTSON 


Structural & Civil 


Eng inaars 




mtojccT 


THE WORLD TRADE CENTS/ 


&£AAf CGNSEECT/ON /DETAILS 



ELEVAT/OA/ 


I /g-3-~g8 



Sec/‘/on O-a 













lr 


‘ ' ,;r ! 




. 

5?. - ^ V* ? 'T“ 



1 • 

* •>, 




-4>--.’y . 

mz •”- • • “> ■ * v *■- ^■# r $* ^ 9.fP!*‘ AC, | 

1 >- -- '«►** W *'-•«»».• . ' 

m ifcwiinwJfek 


W.kLl.wJ. 


•.. ' .'V’\ 't . : •’■ . ,:-v*iS£^.____. 

■Ai -- -■■xatitM *■ .. anciiaat;f«ift7isaBHagi^i9^'.aa 


'ii a i&iaf. }adt. 'u4iL $$-*} :• - •»'* -■'•■'• !• 


true 


REVISION* 


/-5-CB 


”MBW 






’~J.77i«U.Z^ 


ine *m 




K« 


^7>4 


L /7«4 


36^/35 


36hH35 


l !-&■■ 2-6’ 


2-6' /-O' 

a. (s/m' 


DETAIL 2 


■ 2-J LI-50 





























REVISIONS 


+1 r~Refer fa 

J Seam fa G/rc/er 
/ Connect/on 



◄-J 



(-36 > 


Secf/on o'-a 


DETA/L 3 


xTr*or«M#o*<\ 

rcw 4 



3&nf /35 





O 


a Cst^Kj 


f Refer fa typ 
j & €0/71 fa Gj refer 
/ Co/i/iecrfao 


E/ei/. 

(f 5 ee p/a/i) 



/kf\ 2-6" 


_/ . n 

2-& /-O 


<A 

a (5/m) 


D ETA IL 4 


36» r /35 


.2-JR/- 51 


































































v • r a-». i:u. 

L v r'■' srtr^e » 


6-7-S8 






343^;^ 

x ^nr -&*y 


K29-4 



NOTES: 

/. Provide the connections coded out /n the schedu/e To a// co/umns shown. 
Some on a portion of these connections may hose to be removed 
after the determination of exact beam sixes and /ocotions within 

this area - (subject to the final machine /ayout in refrigeration room) 

2. Refer to the foi/owjng drawings for detaii of connections: - 

Type I 4 I-A - f2-JK/-54- 

Tup e JT - /2-JK/-55 

Type IE - /2-JK/- 5G 


I2-JK/-53 




































































































































We id. 


2-'e <p HS bo/ts 
(A325 friction type.) 


I2-JKI-S4 


O’ 


*LUse 'z ive id for co/umn G 
web thickness greater than 2*\ 
AH welds to be £"70 xx . 


£1257 


/ n?tn. 


HOLD 


Section q - a 


TYPE I 4 TYPE I-A 


Provide this tc/pe of connection to co/umns 
within refrigeration room c/reo. 

(See. schedule on /2-JK/~ S3 for locations) 


L _ 

tv 

__J3_ 

: t 

WELD A 
WELD B 


We id B 





















*V. i :. -«. ii-i ;' 7 ;L- ; ,! ;• • ■ • 

P-rUfe. •*'. i., -Ui £ ' - «..*-£ i-~. ■•*.■ -■ VIBi-... 

E 7 TrT»^f ; .T*•■• ' " ~:av&«R?r.r* i& d.' ;T 


: •' ■ .• 

■ «sV-.V •• ‘ -k '— i! c»ieV 

':sum man* %&:* vr.‘«-w» r -. • 


■ . , <..i a£^i\ 2 : . 


• ., f- ***$,>i-M 

yftffiffmmw ; »r •;■ ' • s«*i 

Z *** »’. V-* w* .**«:• R&z** * .*»;■ • . .. 

JM' UHW 

»^ 8 gaWHU—Bi 


l£ZT^G&- 



Column . '. 
(/4HF/5.8 t up) 


% ^-*e 

IsS 


Previously provide d 
ho/es in St ^ 


We/d A 
(E7Qxx) 


"T. jfiPbottom ofbeam.is higher 
_ than bottom jofLSTt2 hfCS, 

: Cut and chi pibottom flange. 
2i '“Calculate A/o . of bolts per. 

: reactions as shown on P/an to 
tinafch the spacing of .holes 
previously provided in 3T. 
Whenever possible^ use the 
row closer to the column. 


-Beam (see Plan) 



WELD A < 

3 &\re Id -for Co turn ns with 

■flange thickness 2*4 and less. 

(2 weld for columns with 
flange thickness greater 
than 2V. 

Provide full return at top. 


\ / Weld A 

~\/\(£70 *x) 

Section a-a 


TYPE R 

Provide this type of connection to 
columns within refrigeration room urea. 
(5ee schec/Lj/e or /2-JK/-53 for location) 


I2-JKI-55 



























S itti':. -r* 


• ■•< mi 

—- - u iu, *-a>— _ «a. iUi j&StitS 





ST 12 l*F34 (Fy;42) 
2-5f Long 


?3S 
$.*$ 
O “0 
" £ 


PrCV/OUSly / 
hole a in ST 


del a A 

t e -70 > , 



Sec/ion a a 


tve/<7 h 
(E70XX) 


Provide this type of connection to cotowns 

within fiefrioEratiot? /cost? c/r&a 

Cee: S::/d/ ii/.e on /2 -JK/- S3 for /r< At/erf 

TV PL HI 


£/. 232-3*(&e/oh/ F/oor EL 2&4‘) 
£/. 250-<S*&(F/oor at El. 257') 


'-Scorn 
CSee P/an) 



/Votes : 

/. IP bottom of beam /$ higher 
thon bottom of ST/2 HP 34, 
Cut on d chip bottom flange. 

2. Calculate Mo. of bolts per 

reactions os shown on P/on to 
match the spacing of holes 
previously provided in ST 
y Whenever possible / use the 

\ row closer to the column. 


% /ve/d for Cot: with f/anye thickness 
C^ ond /ess 

f 2 h/eid for Co/, with fiangz thickness 
greater than 2{$" 

Provide /return at fop , 


f2-J/</~ 5C 















THE AfOgL O TIE A D S CEHT&Z 



REFRfe. JSM.AHEA^^ 


/O-tS-GS 


lower co/s. 











































DATE 


SKILLING - H 

PROJECT 



- ROBERTSON! 




Civil Infiinors 


. ...,',.',T !."«*>" 


THE WORLD TRADE CCAJTER 


TmjE 


COAAJGCT/OV DETAtL AT COL UMkJ X3/-9 * K3hfO 


it~24-G7 





Z 4 P f£s> 



f 


/2-JKt- 57 











































|■ - - . i- '■ _■ • 

• " v 


V--S < .:. 


i . : . :... ■. *.. 

» ’> . -ii'i \-r ■*• >*" •-v . i'k'jiS ,j£S*. -liLtr£. dir/, ;•'7 v =» •“...» 


Cfcfei iSiifc-’li •?••' 

• v . >. , 

• .» •* 


r^j ■ 




.•7-- */#.» » 


-«S 


4-S-G3 




/2-3-CS 


4-ie-ai 


\b*.m 

I MlIBS 

r ?Aj?y~ 


T ✓ * » 


30&SV 


3o9'-4" 


3o9'- 4* 


309'-4' 


309'- 2* 


309-3* 




‘ »./*'' 

iW.-nr ir -irftifrn m***. -.it—*.-■ ->. /»«- 


s^r^.aagiKv^ 

r . . 

»St«* v,^«»»WsjWKBJjWIB »tW%- **5*'. W: ' W' - -J-,-. 

-— -■— — —'....■ - MU IMC.V. 


-ar'i* t'xmnwz.: m'mi*onvsrw*t*e>ai /e . 

»•.-. ..«. ....• » .» t » - 


m' .?m 


'fc! 


tower 

beam 


307?A* 


3os-r 


3 os'-r 


30&- 4” 


305 - /* 


3^5-3" 


305-JO" 


307-0 * 




I&&40 


/4H730 


24*77G 


a 


3GM7/SO 


3G*7/94\ 3GP7/94 


/8 340 


2/3 44 


2/HA 49 


/333S 


/8H755 


30*7/94 


33*7/30 


27 HAS 4 


/4 *7//9 


/a 340 


30*799 


30*799 


3*7 S3 


B-! 


a-2 


£-3 


309-Gif 


309'-3~ 


3og'~ r 


18 8 35 

30*799 

24355 

24355 

3GH72C0 

2/HF 55 

24355 

30*7/70 

I8HF5S 


NOTE- 

5<se /2-J K/-&2 for defer//. 


ft€,V\tw&0 

E.L. 


I2-JKJ- S 9 




































































. ;v . v 

iifuu L^'. V* i V; l: :: i <U i..:.; i.;-, 


REVISIONS 


3-21^G8 








I-.A.W'KJ 

S-C. 


«£w£0 

H.L. 


NOTE: s 

See t2-JKf-G3 eiG^l-Tor ct'era//. 



/2-JK/-GO 





















































































ftt - '' i ‘ 




• K •** ■:■•*?■ifivW '-*2®*$ 

t ^ .. ■ ■ ' * r .. i :*« *'. J. 


kUU*.* y ,,4 i‘<J 

f A' «: 

V/J . 


'.-V-* ■ * - .- . 4 ^'i l, 

«.. .,V-. JSf* *, ..«UgEi«n»^' 4 l^H»l«> 

A? ■*? ♦** * * * ■ -> ■*-- •-■ *-••**■ •*--«* -.- - * 


CT f/eK 


Lower:beam 


4 bo/ts 


Ed/jasriegd. 


^ Tc 

Stiffener fit* K 
(when rec/d.) 


AISC 
min.. 


E/cv. 


E/cv. 



*meidbi 


f ffixpdr be am 


4 bo/ts 


Stiffener fit* K (when re yd.) 


We/d b 





bo/ts of upper 
flange of seat 


Section c - c 

TYRE. C SEIZES 
(see schedu/e. on /2-JK/~ GO) 



Section d-d 


NOTES- 

1. AH Scots to have Ey 
same os that of upper_ 
b e o rn(f5fyfif j jgQ 

2. Lengtnofa// scots to 
be the same os f/onge. 
width of lower beam . 

3. g/ to be g-value of 
lower beam. 

g. 2 . to be g- va/ue of 
upper beam 

4. AH bolts shown to be 
7 B* H.s. bo/ts A 325 
friction type . 

5. Where seat is not 
coi/ed out on schedule , 
use f tII E e only. 


TYPE O SERIES 
(see schedu/e on /2 - J/LI - GO) 


I2-JK/-G3 




















SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginaars 


3 6 AM CONNECTION DETAILS 


AWb nun 



Weld a y 


—fFit to bear 

_ ..//Supper beam 



£ /<?* 

Weld by — 

Cener ft K 
re recfdO- 



as rcxft. 
—Afit to bear 
^nfAMS min. 


+ fl + 


\4 beds 


5G.cn on e-e 

TYP E '£ / SEPlES 

CSee 'schedule on FZyJfri- <bo ) 


Notes'. 


A:, Sears to nave ry Same as 
rher cA apoer beam > (Sr/AAener 


no wm 




Lenprk cf a/.' sects to be the 
Same as A;or qe w/dnn of 


'ewer 5CCrr. . 


*. gfre ce g vc.oe eg lower pea/r> 
*36 ~ c ce V" 'due of upper beam- 

A. AH cc.rs snown to .be ~d‘ o dS- 
bo:is A323 friction type- 

3 , Where sear is nor Ceiled Out 
on Sen edu/e D use fid f&s 


cnf. 


E.U 


iZ-JKi'-GA 















Section a-a 


V*> 

r* 


Co/ C/2-54 


2- 3 4 *crect bo/ts 
one ea. stole ofco/. v/e6. 

EL 309'~/0'i 


E1.307-/1*2 




4 ' 7 S*//.S. bo/tS 


CoL Scat detail 
see c/wg /0-JK2-31 



TfU 1-0 ^ 33^/18 


24VEG8 


Connection detail 
See. dwy /2-JK/-30 




3 G HF + /& / 8< 3 4 (r. 4 B.) 


12 -JK/-G 5 








































rirV t a. T 7**7. '•* £*» *# t ,'*•'. 7*7^SSS^f-7 1 V^-sT*. ■« 


Co/. C/2-55 


*1 


(by others) 


Co/ seat detail 
see dtvy. /Q-JK2-3/ 


• 2- 3 4 * erect Molt 
pne ea. side oPcolwh 


2- 'z& s 


£L309-/02 


\t 5/ * 


(V) ^ 

• 51 * 


#IO*%. 




5 / 308-/2 


V/6 


\ s; 
vj y 


(A325.fr/ctioo type) 





33/5240 


Section cl- a 


/2-JK/-GG 


























SKILLING - HELLS - C 



v TOST-' r ."■? vt’ 


SEN - ROBERTSON! 





] mh}*, r.Si > j r^;Nr^,v/*visg r>» 






DETAIL 

NO. 


U 


12 


13 


14 


13 


IG 


n 


18 


19 


20 


21 


22 


23 


24 


* 2S 


* 28 


*29 


*20 


*3/ 


*32 


* 33 


* 34 


*35 


* 36 


* 37 


*35 


*39 


SCHEDULE 


COLUMN 

5/ZE 


14 W42G 


t4 1 AE398 


14 ME 398 


14 ME 150 


14 ME 2II 


14 ME 426 


14ME 426 


14 ME 396 


J4 ME 398 


14 ME 398 


14 ME 176 


14 ME/84 I 
14MEI67 1 


/4 ME 237 


I 4 ME 500 \ 


/4 ME 730 ' 


!4ME 730 \ 


14 ME 3/4 \ 


/4ME32Q+& 


/4HE320+ 


I4ME320+&, 


/4MEGOS I 


4HE320+/t T \ 


/4ME5SO 


(4ME5EO j 


/4 ME 287 


4 HE520+ 


4ME320+R 


J4ME500 


BEAM 

S/ZE 


2! ME 55 


21 ME 55 


36 ME 135 


21 ME 55 


21 ME 55 


36 ME 160 


33 ME 130 


33 ME/30 


30 ME 108 


24 & 55 


24 3 55 


24 B 55 
30 ME//G 


3 3 ME /4 / 


I a ME 50 


/ 6 ME45 


2/ ME 55 


24 ME06 


/&&2G 


/43ZZ 


21344 


27ME84 


33MEU8 


24 ME 7<2 


3G ME/SO 


36 ME ISO 


33ME220 


30 ME 132 


30 me no 


CONNECT/ON 


NO , OF BOLTS 


TYPE L ENSTH / ST ROW 2ND ROW 


WELDA 



/ 3ee /?- JAC/' 03 Eon OonoccE/on cY<~Yo//s. 

2 . *~ 6 >e&rr? of &/e y/ofjon ofEer fhon £ 7 . 3/0 os sEo+vr? on / 2 -JE/-G 8 . 

3. ** — t/se. hoffs CA’490 -fricf/on fupe.) 


12- JNf - 67 









































































































































































^ .,.... , , . ., .. 

SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural &-Civll3^Ml« 


WtOJCCT 


i: a»aV +»w* r <. i*j-m ** wz-r-t* mi */±**rwmm *'4***1+***. *j w/w *r/» k*i/ 

































KKVWONf 


&- 28-£8 


2-/9-G9 


ELEVATOR LOCATION OF 
NO BEAMS 


EAST OF J-t 


WEST OF J-Z 
WEST OF J-3 




END CONN. 

DETAILS 

LEFT 

RI6HT 




drawn 

S-C. 


S-U. 


NOTE:- 

1. * No seat fc Req'd. Beam end embedded in pocket formed 
in foundation wall. 

2. See Dwg. I2-JKI-70 for type and detoil of connection. 


2 - -69 










































HKK0rT«« 


SKILLING, HELiC ^CHRISTIANSEN, ROBERTSON 


Structural & Civil Enginssri 


REVISIONS 


3-30-70 


5-/3 - 70 


PROJECT 


TH£ WORLD TRADE C£NT£R 


E/eyat or 
No. 


J-4 




T,TLe DETAIL OF ELEVATOR. SEPARATOR SEAMS 


E BEA M 


Elevator Location 

No. o/ /beams 


END CONN 
DETAILS 


C-9 



Nop//} o/J-4 321-7" 


3/5'-4“ 


309-r 


29G-7* 


29o'-4' 


287 , -S h 


309-/0 * 


30/-/0" 


293-/0* 


North of K-/ 32 /' -7* 


3/5'- 4’ 


3o9'-r 


302-/0“ 


296-7" 


290’-4“ 


237-3“ 




293'- 8" 


280'-8" 


207-8" 


25G'-6“ 


252'-0“ 


24/-0 , '\C«4«i, 0 8- 


9-3" 

MM 

c 

8 -/ 0 " 

C 

El 

9-3't 

wmmm 

8 -/ 0 “ 

wmmm 

WSL 8IIRI 

9-3* 

MMMm 

9-o“ 

mwi 

*** 

9-3“ 


A 

e mmm 

A 

9 - O' 

■ii 

sK** 

9'-0“ 

■u 


8 -2 /i 

■■ 

MM 

e-ov 

■■ 

n 




South of/4-3 


North of M-5 



H-l, 24 3 


H-4.5 4G 


N-7,849 



09t of H-7 
West of H-6 
West of HA 
EOStofH- 9 


H-ZO 



NOTES : _ 

!. — /?o seat tt 4 anchor req'd. Beam end 

embedded /rj pocket /armed in /oundat/on waft. 

2. A*** — indicates End Conn. Deta/7 si mi/or to 
Type A; except no seat /£ 4 anchor req'cf, 

3. See. Dwgs /2-JK/-70 4 70 A /or type f c/eta// 0 / connection. 

■4. ^ — Simi/ar to Type A, with ^'embedment /n concrete and base /£ 


323 


3/9'-G" 


309'-8” 


3o3'-G“ 


293-8“ 


234-2“ 


274-2" 


2G4-2“ 


2S2'-&“ 


24/ '-8“ 


323'-G" 


3/9-GS 


309-8“ 


303-G” 


293'-8" 


284-2“ 


274-2" 


204-2" 


2G2'-G“ 


252-8“ 


25/'-G“ 


24/'-&" 


321-2“ 


307-2“ 


321 - 2 “ 


307-2“ 


321-2“ 


307-2" 


293-2“ 


32/-2" 1 

307-2 m 1 

293-2“ C«4*% 0 



H-S" 


11-5" 


//-5* 


/o-9“ 

10-9“ 

10-9“ 


-- %^o'~G"/on 9 \ /2-JKf- G9A 
























































































































































SKILLING, HELLS CHRISTIANSEN, ROBERTSON Structural & Civil Enginaars 


£ CENTER: Tm * OETAtL OP EL EVA TO/2. SEPARATOR BEAMS 


5-2£-<S9 




















SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginaars 

project T/^D£ CENTER. I ^ EL£VA TO/Z J - 4 * BUM P£/Z~BEA MS I DATE 5-2£-<29 














SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 


Structural & Civil Enaii 


project jtje wOR L D 7-BADE CENTER. 


muE 


ETLEVATOR C-9 DUMPER. &EA MS 



DATE 5 - 26-<29 


P/an 

A/oAe - 

^or de fa/7s see /2-JK/-70P 


12-JKI - 70 C 













SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural * Civil Enuinaars 


PROJECT THE WOR LD TRADE CENTER TmJE £LeVATDJZ:C-10 BEAMS 



Z?<s/ /=- 




/V 5057 . 50 


A/ofe.: 

F'or' a'e./a't/S 3<z<z /2'JF.F Vo F 


mevitneo 


/2-JKi- 70 D 


tv 99 90 












SKILLING, HELLE, CHRIST!ANSEN, ROBERTSON 


™ t D£TA/L or 


St tii 


MW 


REVISIONS 


4nE!3 —^ 
(*- 3I<S /br 
e leva Tors 
C-9 and C'/O) 


o/> R.C.H/a// 

4* &lT/br e/evofa/rs C-9 $ C-ZO) 



Elevation 
oP b>ea>rn 


^ v 


\ v> 9 


r/mmr/Mmr/A 


> 




DETAIL Mo 


MEMBER. 

SIZE 


/ 2IIV r /IZ 


2! HZ 


ie*f85 


2! 127 


1(4331 


!8rEG4 


2! 3 49 


IB 640 


2! HE55 


21 VEG2 


I'S V 


2* V 


L 

21IM 55 

M 

2/ B44 


DIMENSIONS 


U b 


fG* 


8” 


/o" 


!G~ 


h'Z 


'-O' 2'4 


2-0* 2W 


WELD SIZE 


#/ 


2 a C.P. 2 a 


*/c. C. 


2'-cr 


C.P 


C.P 


C.P 


C.P 


12 -JKI- 70 F 

















































































































£<??&// £ 


<gh£-/yd/7 a-0 








































PROJECT 


'T#£WO/?tD r/?X&£~€£#T t 


xw JDzr*// . v*c > & /r zvr 


4-6-j&S 


REVISIONS 


3-2/-G9 


Wes? face of— 
ex/s? te /epAone 
/VI. H. beyond'I, 


SS T 93 


'i s 

ll ll 

u_u 


£x/5 t/r?y /4 W=SO '" 
onder~ Ye/ A/./f. 

Poor- Cone . obare 
Cons?. J? of/er- 

24 V\P /5 /rt p/a CC 




n 


P/oon oY £/. 294 


co/. 


'So?? of ex/s A — -~j --- 

b eam a?£/2?2-S 3 /s\tY HTM ) 
-ff/ 29?-/rtdtfSTM. 


£x/s?. /4 VP Yo hear- on 
top of 24 HP /f necessoryj 
pr or/d e s/?/rr? or- f)// P 
Yo ossore bean/ny. 


24 fFS4 . I 

C7s x/dj Pconc. co/. 

Jds- / or J35-2f drpj) 

\PPj/2~Or Pfl^4(sr/Vf) 


_L_JlL 


<1 


Con s tr~o c ?/or? /? 


*-4 



*—24Up 

//£ x /&~^conc. 

Co/onyr? 


SecY/on G~a 
(Opp. /?4/7<y o? Co/. J<S5-/) 


/ Notes : ~ — ^ 

\ / /// T /vj') - //or rh fe/epbone mon/?o/e . ' 

/5 7~/4) - South te/epnone monbe/e. 


/2-JK /- 7/ 










REVISIONS 


THE WORL D rm\&£ GEWIEXL 


SEAM oerAiL VNDZR 


ECERNOA/E maw hole 


East -race of exist, 
te/ephone M.H. 


I I 


f 


noor at £/. 294 


Bott of exist. Seam 
at £/. 292' r 8 3 /p 7m) 
a 2 i£Tr^ 7 sf/yi) ^ 


Ek is tin ff i 4 AF 30 
under telephone. AAM. 


£7 fop of 24 !/E __ 

^EA292 '-_7 J(A/rA7) 
^ £7292-/0- (S r/4) 


Shim or ftif fi£ to ^ 
os sure Searing of 
gk is t / 4 lAf on top 
of 24 yyr 


24 PF&4 


Notes i 

v / (A/ rA7) 

(S TA 4 ) 


A/or-tA? te/ep/mne man/io/e . 
Soutr? re/eprone m anPo/e . 


/2-JK/-72 































REVISIONS 


2-4-G9 


3-2I-G9 




e. 


of F>osrs 



/2-JK/-74 









































REVISIONS 


C-7 -G8 

9 -+ -G3 
/a 5-c.e 
/-8-G9 
3-2/-G9 

7-H-7Z 














































































































SKILLING, HELLS, CHRISTIANSEN, ROBERTSON 


Structural & Civil Enginaars 


TEiNOK 

'LD TKA&E CEAlt 


^..ne TAIL ATl-MOTTOM a A /¥AA/<3JSVg | 


yc.p. 

~\CTypj 

an L h>crH~or?i o-f 

































REVISIONS 







SKILLING, HELLE, CHRISTIANSEN, ROBERTSON _ Structural & Civil £ngin+*r* 

Katz LC> TUSAOE C£Arr£{$ J^GETAJL OE tfAHGt&Z tiMpej 



/, AH crf-h&r cj&i’&j/s , /2 - v/X / - 75, 

2. AH ■/*> i>£? ' £70 // # 


ttCVHWtO 


/2-JK/-75Q 
















SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 


:RTSON Structural 4 Civil Enflinaars 


T,TLE DETAIL op mange p 


2>-2t- <2S> 

























SKILLINC^- HELLC - CHRISTIANSEN - ROBERTSON 


4'T*.x 

Structural. Si Civil Eaginmmrs 


&£AM CONA/MCT/ON £>£TA/L 













ST JANSEN - ROBERTSON 


CPi BB7^ BK «a; gwa 




C£, 

N 

TE 



£1309-6 


Co pe por f 3 
Tf S. £/anyas 


T° 

dr I I 


30/£/72- 


H? * 

O' Q 

\ JJr'o 

■q £ k 

^ 9\ 


-Pos/ZZ^SO 

fo=+2') 


Trr-- 
: : 

* 

s 

_dL + _ - 

-“ 


Structural & Civil Enginaart 


JDETA/L OT POSTS 


£/. 30‘T-&'' 

2Is 

(■4£e9 on beam #e6j 


30vf/72- 

Posf 

3 4*/£s- 


-£/303-2 


_ i. _ 


; 'zS/iff.Es 
1j4/?e?‘aO 


:_l -i 

_ - . *■ o 
► ■ £ 

I3§\ 

Pror/cfe s/7/m fo /nsore 
Sor£oce Con^acf £or 
fr/cf/or? fype M5 bo//s. 

c?yp2) 


£/e va f/on 


36v£/£Z 

Secf/on o-o 



30!/r/7Z- 


Secf/’on b-£) 


/2-JKf- 77 













^ Floor beam 



<£ F/oor beam 


33 ViF 2/0 + ft 


21VF44 


T* f&Typ 


minimum cope 
one F/ange 2 /'/ VF 
fyp. 


Elevation - tupicaJ Diaphragm 


Floor beom 


minimum 

cope 


Web, 33 VsF 
/'/? 


2inF 


Q4 VF 


yJ_L_ I _ 


Section a - a 


f?ef d*/ps- m Sj- 7G, ej - 77 


iQ'JKh 78 



























2*& stiff. 
Fy 50 
(4 rcq- '&) 
















































9- <z a 


iSfo'S* 


. - -i • . i/T&tr. t* }.’■ 

«r - ■ 


Mates 

/. AN welds to 

be E lO xx - 


A5 x f 2 ft t Py 50 
full length of 
beer/n. 


20% 12 co/. 

2 ft 12% 5 
i>/2 /0x4 

co/. sch.2 


^ 30 hr 
< fJcvr p/on) 


30 Ur 
(bee P/on) 


CP. m \ 

dock up 


ft 3/?* J 4* 2V3- F.S. 


C.P 
Bock * 


See deter// this 
sheet tor studs 


PLAN 


-Cover /his oreo 
So s/oh win not bond 


C.P. 

Bock up. 


ft 3/2*% \2'-/'2 H -PS. 


%v A 490 bolts in 
/ s /c* ho/es & 3b * c.c. 
Nuts to be tightened 
offer slob has been 
post- fen stoned. Provt 
washers / 7 3x?/6(sf. or- 
round) Eys €OKsr' 


Shear 5 /u.d Detail 

■ t ea! o/J beams th is area0 


ft I2%2*/-9 U \ 

ry 5° 


ft 2/ *2* 2-2 s e 
Py• 50 


C.P. 

Back up. 


/'q V H.S. 
erection bo/fs 


ft 12*2* /- 9 f 
Py *50 

c.pi—i 


/'//" 


c20 x 12 co/. 


Pf. 2G3'-?‘ 




ELEVA T/ON 


Sect/on a-a 


/2-JK/-8Q 




















StruclMfiPIXivil E•sinMrs 




j-msp - ■ ■»'£/<**$**':-•■? ?•;< 


a-//-as 


vanes mee plan 



o *. a 

•- SiV L 


* i <y ^ t • * o ^ ** (\ ^ ^ ■ * I 

•••!- ,.•*■•* .; v\<* *• *i'1 


\V ^ /totes 0 

V ^ * 

'4 Redar 


ft/p 

fit to Jbcor v 

'T 


i s 



20 if HQ or 
27 if 177 
(see plan) 


Efe vat ion 



ik u <fi NS. Goffs 


d4Mf 

(See cot. sc/?.) 


a 


!V<A //.S. Softs 



£/ev. YOr/es 


. (See plan) 


• . a . o. ‘‘ ■ | ^ A 


im; i 


24 > 

fSee p/an) / 

I" met; stiff.'' 
(Fy=50) 

5 a me width as 
beom f/ange 
(Typ. over cof.) 


■f* n * 

+ r ! 

: : 


-24*F 
(See plan) 

3“ thick cap 
plate (Fy-50) 


(Section ct-ct 


eo. S/de) 


n y\)> /to tes for 
4 Re &or 


!- 

• t 



• . O .. -'xp*' '--CV' .o ■; 4 ; 

a -....g ->? 2dr'' - :*• f 


f - $ 7*l*3‘0 

Fy-SC. 

(g-l'ft St/ft 
Fig « SC 
(Typ) 


Section t - fb 


Notes : 


/. > 4 // welds to he E 70 xx. 

2 AU ho/ts to be A 325 fnchon 
type, unless noted 


I2-JKI-8I 




















fy ' 35 

See c/>vt?. I2-JIC2-S 
for studs 4 
attachment to 
beam 

£!. 262*-9‘ 


X* 

- --/ 

bsinfw\ 


ri 

1+ I 


r r r.\ m*»7?i?f-*»**i*7?*»i~**-*n 


- F7H pocket With grout 
f of ter pre stress Work 

\ ,/3«U#.fy‘3& 

j / with 2 rows 

■_ / 'ft studs € 2-0~o.c. 

Tt /* (not connected 

| ▼ b si/». $ to beam) 

IT L <O 


-=11^- 


Z-28-&3 


l4r£SSO 
(see co/ sch.) 


p- \ 

1 £ 


30W99' 

between 


-30W99 - Cantilever 
(see Plan) 




14 i 

i_I 


i!^ 


=J>\\= = 


co/s. I ^ 

ZtT\ 


ELEVATION 


¥# (fyp) 

y i.r^p. 


Section a-a 


c.p. 

(typl 



. /4HP 530 

(see co/ Sch ) 

_ /C.P. 

/ l\ \(Np ) 

/ - / CR 
p*-~K a.u. 


30hP<?9 -> 
(see P/on) 


f&r* 


' 30 !t£ 99 
(see Plan) 


s 4*. Py’BC. 

(fyp) 


tdatC: 

1. All we/ds to be £70 xx 

2. AH bolts to be A 325 
friction type. 


Section b-b 
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SKILLING, H ELLE, CHRISTIAN SEN, ROBERTSON Structural & Civil Engin**rs 


project ri-l£ woRuD TRADE CENTER t,tle bEAM CONNECTION DETAILS 


DATE 


qo 


(ffi- 



- 


U *f4£>b 



-36He 


l! 0,'a. 



|<S 


3-e/- <£s> 


K-/e3 

(?o/>\of 6tccl £i-30<3'‘S') 




(Sh°( /P 


'-/V 


fi4#T. PLAN AT Fj. EL- 3/0- 0 M 

.. . Top Of sizel aL-3O>S L 0 1 ' 


f 4 




t'&L'- h& 


-pf 

k | --i—■ 




: \ fs£-- 


BeeB ^A/-»g 

/«iS< 7 C/>C 5 < 


rsi.so&'-z' 




■El-am-o' 


> 

m —> 


Sbpfmnerfits 
ea-side, 


^ i i f « »! 

/2-JKJ-8S ! i ijj « | 

j | I !! 

- U la i-J 


~E L E VA 77 OA/ cc- d 


'VFj.Cuppcr. part not shown ) 
{top <s/cv. a? 305 - G") 



12-JKI-&4 







Structural & Civil£ng inoars 














































ANSEN, ROBERTSON 


Structural :§l Civil.Engl 














































the Hojet&r&x&e csa/tbk 



Work by ofh&rs Shown Sahemorhyczo//y c?n/y. 

For -fu // d&+ofi /& refer do Arche's and M etch- Fngr's c/haJ'S. 
























Revisions 


5-/-68 


SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 


Structural & Civil Engineers 


project THE ]A/ORLD TRADE CENTER ™^BEAM CONNECTION DETAIL TO HOF TOWER'A'-AI0/+AI08\ 11-24-0,7 



V47 06 . 08 1| 10 / 


A-101 


A-102 


5 -/( 2 ' 


4- / 0(2“ 


£ Beam 


N4906. 08 



A-105 


S-6* _ 

£ Beam 


m 

.f I 


4-6 


N 4906.06 




A-107 


Tower 'A' column 
ref, /me ^ 


£ Beam 




US 

127 

i$S 

145 

154 


Tower A' column 
ref . hhe ~s 



A-103 / A-104 


£ Beam 



a - toe 


£ BeomXl-2 0 



Tower A'column 
ref . line n 


&/C9J 



A -106 
A-109 


A/o te : 

/. See schedu/e on /2-JK/-JO 


12 -JK! -101 

























































iiife Sfffti lAtTki i^r. .t; .:--»kI .-. <&** a :*&<•* ^ Aft fttfl M 


6eam cotmerfou peta/l to s. of 





REVISIONS 



£ &e<y/7? 




1 

11 


(A-303) 

3/2 1 

4-<r 

6 - O 

309 

(A-304) 

32/ 

2-6" 

7-6' 

;3/<9 

( A-305) 

330 

/-0" 

9-<r 

327 

(A-306) 

342 

5-6" 

4-6" 

339 

( A-307) 

35/ 

3-3VT3.73^) 

6-3/4'(*>.27) 

343 




£ beam I /-2‘ 


£ &eo/n 


A -30& 


A’303 Thru A‘307 


A-30/ # A-302 


\ ■•! 





/J 4693.92 




7c>*'es A Co/umn 
re A /-^ y 


X/o X € : 

l. See Sc/iec/ufe cr. /2 -JKI-/OS 



6 | £ &>eom 


A-309 * A-3/0 


/2-JKI-IG3 











































































































A&e CSHTMK 


2ft" 

a«1 


>4 


fTSOW t Civil E*-g£«*#rs 


££ 4 * CONNECTION DETAIL TO TOWER - TYPE B4.c 


, Elegation 2 


//-24-G7 


_ - 4- . _ v. c 

' ^ 4 of 

to*Slot hole in seat ft 5 o 

one/ dip L ^ ^ c 

.^ 3 *§1. 

i i ^ -> 

T" ^ X^ 


Seat (by others) 


deem 

Csee schedule) 


TYPE B 


Bolts 


lb* slot ho/e in seo ! fl 
and c//p L 


-V-O 


Beam 


O/p L 

3x 5 * % * O'-SV 
( by others) 


NS bolts J J 

CA325 friction type) 1 » 
(/*? option) j 


5$" ft width r 66 forg-3'j 
-- S'yforgsSb 1 


Section a - a 


6///0 Z_ "" ^ 

3*5* 

6&y others) 


HS bolts 1 
■> (A 325 friction type) 


(see schedule) (no °P h '° n 1 


V/e Id A 



r. 

4 s — 


Seat (Eg orhesus) 

Por Da tar / A - 408 
this is /V. face of 
Tower <zo/. 45 9 
(see /2-J/C/-/04 
■for dimensions) 


Note: 

1. Provide /!"* 7 /c 4 
washers (Fy - 50 ksi) 
(sq.or round 

2. See schedule 

12-JK1-107 $' /OS 
for locations. 


TYPE C 


Seci/on b - b 


12 -JK! -106 



















ff-24-67 


REVISIONS 


5-/-GS 


/2-3-G8 


DETAIL No. 


A-lOl 


A' 102 


A-*03 


A-104 


A-105 


A-!OG 


A-107 


A-/OS 


A-/09 


BEAM 


S/ZE \ELEV. 


14 HE30 1 303- 3" 


/ 4 HE 34 


2/ 3 49 309- <? 


2/849 


2/hF9G 


2/YF9G 


2 /HF 9 G 309 -G 


2/344 


9E 

/Grf3G 

309’-/~ 

^4*202 

!£>W r 3& 

309-/" 

A-203 

/GP3G 

309'/" 

A-204 

/GP3G 

309-r 

A-205 

/6hF36 

309'r 







26 */ 


20 $/ 


connection 


TYPE 


C 


C 


C 


C See \/2 - 


C <2T 


ft 

ST/FFENER t£ 

WELD SIZE 

a 

IN 

t 

mm 

El 

B 

G't 

s' 

V , 

/5 9 

5® 


Em 

8’ 

ii 

/S' 

ESI 


EM 

G” 

%6. 

12" 


S /D i 

/09 

5WB31SHI 

i 

— 


'z 


$' I V 




r 

G 

c 

6" 

A-I 

<S" 

A-/ 



6/ 6" 


5/ 6 


6*2 \ & 







13* s /c> 


to u 5 /c 


lO ^/c 


/o 



/2' 

>2 

/2* 

'2 

/2“ | 

'2 

/2 ,r \ 

'2 

/ 2 ' 


NO TE: - 

/ See dwq /2-JK/-/05&/OG <>r c/efat / of' conr>e<z f/ on . 


Pror/c/e Type C se#f connecf/on r c//p z \ 
05 5/7Dvr? or? /2-53/-/0& Dry p/e /of ive /a /c / 
Toiler opor?/ /£. r""'' 




*« I ^ 





5'z 


3*2 


54 




; 2- JK /- to 7 










































































































































































a/o re--- x— 

/. See dwg (2-JKj{/05< 


for o/e.tc/ 1 / oP connoot/on. 













































































































































■j. . < ( . *. . . 


- k . 

'• . . ■ '.;j* . . V - 





k.* ,li f l„> 11 

U >■*’.: a. . -A - - * . .r.* . 


i S, • 

M»at£»Y'.— - 

. - >:iato'aA :, iiw 


- .. - ' 2a it. - • — 


.'■ .*• mUi 




..... - 




W' Z •'IT 


u '.'.'.jcm. u m A * f *sm~.*+u 


• r i'-?; * ». 


• &>-* • iz. «? - 


.. - •• :3fr:C 

- iw* »> - ■>•&? it*, -si &i 


Tower %~Gb/vniri ref* 7 /ne 

h —face of Tower cc/omn 

t-if Vie 


■£J. 3/0. 


-Ls6x3b*%*2‘-7' 
(&y others) 

_^L ^ 


*> < .§ 

^ cr> *p 


• -+y 


^3G nr 230 


ih. S/of ffa/es in U 


-Affor '/£ Erection cfearonce 
ea. Sjae. Preside shims if 
necessary f& insure surface 
contact for MS. Softs. 


AJo te; 

;. Prcir/de 2b « % washers 
Esc. or rcunc/j with F/ z SOk/s/. 


/2-JKP/03 




















REVISIONS 

v 

/-5-G& 






X 





S^J^^bS^S^^JmJSBLmiil^BJL^mmSmSS^SSSSSSmSSSm^HamSmSimcmiMdm 


o>»ACt!i««*ina 
;«KV 
.- ...J‘ . 


Ref line of fotJer 
ext. co/t/sr?s? 

A/4698'/f 



/2 - jr/- no 













































































REVISIONS 

V_ 

/■ -S-GS 


Tower cot. 
ref. fine 




E/ev. 294 ' 


| C/rpL 4«5^b 

j? (by others) \ 


Tower X col. 3/2 




•- 


Face of Tower 
'A' column 


/ 2 S/of m cJip L. } 


"24 VE J60 


Seat 

(by others) 


By others' - 


v 


Eie nation 


AH bcJ/s shown to be 
M'4 PS bo/ts (4325 
friction fypej (no 
option) 

Provide washers 
/+*'* 7 /& (sq. or round) 
wi/h Fy - 50 Fsi 


rtf t 


_ _9" 


Section a-a 


12 -JK1 - 112 














"(Tt'ysiin 



>;: » * 

tiZu:£Ai*i*aata a 


?,?.£ !c »'‘:'3WnpmnMHiVHHMP l 



~STJ9B Safc^ijqgjg 































































7bwcr cof. rc.fl Zinc 


/ ? ^/offed ho/cs 


/ return 


p&y others)/ 



A /4882‘-G 


A/low '/& creef/on cfear once y 
go. S/c/e oP beom *v&6. Ptov/cte 
$h/m JP recess ary to insure 
SurPace contact Pan M.S. bo/fs 


3 4 *H-S. Softs (A325 Pr/ction type) 
No option . Proy/de / 3 4 * 7 /& wc/sbers 
(s<p. or round) with ptj ~ SO i s./. 


Sect/on b~b 


Pace oP tower oof 


2LS-5«3'2* 3 a*'^3_ 
(by others) ^ 


2kti % XJ'i 


Ef 284* 


bT 


' o; 


/GHF40 


/ “Ki — 


Cope 


Tower bracing ft 


Section a-a 


/2-JE/-//5 
























Tower co/. ref. //ne 


N4882'-G" 


























REVISIONS 


SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural IT Civil Enginaars 


WOXLD TXADE CENTERX ™ XJL DETA/L OA &EAM CONNECTION TO TONE* A 


G-ze-c>a 


/2 s/of fed 
ftofes m /J 


/ M ref urn \ 

of fop W- 

(&LJ others)' & 


s'Tor/er co/. 

* ref //ne 

V W) 






A//or/ /<i erect/on c/coronet' 
ecrcfj s/de. of 6 com r/cE. 

Pro ride sh/m /fneccssory fo 
insure surfoce con foe f 
for MS. hn/ts 


A 


/2-JKI-U7 











SKILLING • HELLE - CHRISTIANSEN - ROBERTSON 


PROJECT 


THE WORLD TRADE CENTER. 


Structural & Civil Cnginttrs 


DATE 


G~2S-C>& 




VS 

« § 


5 - / ^ MS. So its (A 325 -friction 
type) A/o option . Provide 
2*2 * S 8 washers (sq. or round) 
with Pu - 50 k.s.i. 


^— Pace, of Tower A 

/ „ bracing it 

jl!* 


-4 


12-JKI- HQ 

















SKILLING, HEUE, CHRISTIANSEN. ROBERTSON 


Structural & Civil Engii 


/o-/s-<zs 




£L £ VA r/OA/ 


/Z-JK/-//9 


























SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 


Structural & Civil Enginaars 


Tower A' eoA 
Ref //r?e 




Rf s^c/s orer 
fop of he om 
see /2-JtrZ-S 



/2 -JK/-/ZO 
































































SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Engineers 


OFESSIOiy 


CONNECTION TO TOWER 



re 


A -_)— 

£/. 262-0’-> ! 


i 


C/fp L - 4 * 6 y % 


-Tower spandrel ft 

\ T~r7^rrun II 


lb"slot holes 


u .i*' f- . - Top of beam « 

| I m LonJy \ c /. 282-4*6 ? 


/<* ^ 
P/on 


' 2 -lS 4 * 3 i >* 3 6 * 0 ' 64 “ 


EL E VA T/ON 



Co/. 342 ^ 

(V/0/O5j 6* . 

Co/. 345 



Tower col. ft thickness * 2 $" for col.342 

c 2 3 2' for co /. 345 


!5L 

fit tip 


Conned /on o ? co/. 345 s/rn - lo' t . 1 
OypyO, hone/) 

Sec//on o-o 


hhf' 

// I 


1 +1 ii 

: r 4 ”'! 


// 





Section b-b 


Notes: 

/. 4 ^// bolts to be 3 *"d> H. 5 . 

friction type. 

2 . hill welds to be E 70 Yf. 


/2-JKS-/22 


«e vie weo 















































'jtm 


L-j JrV,IHg g 



co ^CJ CQ 

X ^ V-/ 

CM <f) 00 
^ ^ > 


Tower 3 co/omn 

/"<£/? / /S7C 



Tower £>~co/urnn 
reP. Tine 



3-115 



NotCz 

/. See schedule on 12 JKI-J3G 


/2-JKJ-130A 












































Tower *& co/urn n 
r-eT*. fine 














































O'* ?M V)i N. ^ TV 
* M W> V> 
^ **> 

*0 N OhN 
O QQiN «*>*> 
•n <r>** «*» 


3-303 

3-304 


Tower 3 Co/umn 
ref. fine 


2PI 

CM 

3-306 


\Q 

2 

Q <i 


3-3QGA (ppp. hand) 


r*-*■ 

r*- m 

III Til 


- 

ww 

to 




3-307 


\ Si 

3=1 | 

r 4 / "^ 

S'Tower *3 "co/umn 
ref. //ne 





3-303 


1-1*2 /-/2 


Tower & co/umn 
ref //ne 



Note: 

/. See schec/u/e on /Z-jr/^/37 


/Z -J/T/-/3Z 








































N43G/.92 V&. 



&-40! 


A/43G/. 92 



&-409 


™ mS 3£Wj^#£Vrr0Af Z&f»/C 7X>S orT0$Y£* K &~*4#*n' 





<£, beam 


4 - O m 

: 45i 

CB-402) 

(B 403) 

445 ' 

' 3'-G" 

f'-G" 

427 

(,3-405) 

(B -404) 

43< S 

r-o~ 

r~ * .--n /« 

5-0 

_ 4/3 

(B-40&) 

(3-407) 
(B-403) 

4/2 

403 

3'-G" 

r-o* 


B-4Q2 

&-4QS 

3-4QG 


B-4Q3 

B-4Q4- 

B-4Q7 

&-40& 


Tower B column 
reT /me 


£ beam 


A/oTe: 

/ See Schedule on /2-J/</~/-37 



sZ-d/C/- /J3 























fedvidwco 

G.L.. 
































DETAIL No. 


3-/0/ 


3-/02 


3-103 


3-/04 


3-/05 


3-/OG 


3-/07 


3-/03 


3-/09 


B-I/O 


3-/H 


3-1/2 


3-/13 


B-U4 


3-//5 


3- l/G 


S-//7 


BEAM 


3-20/ 


S/ZE 

ELEV. 

/G9T3G 

309-r 


/GHF3G 


24HF84 


IGW3G 


/G 1^30 


30Hf/90 


/GHF3G 



309- r 


IGnr3G 308'-9* 


24HT84 303'-?* 


33HT240\ 308'-T 


/61AF3G 303-9" 
/6HF3& 309-/" 


/S 44,309-3 


309 -r 


B-202 

/GB3I 

3-203 

2/344 

3-204 

/GyT3G 

3-205 

/GAE3G 

3-20G 

/GHF78 

3-2o7 

/<£>!Vv£9 



O'// & 


/'-8 s a 


/-3V 



TYPE 



CONA/ECT/O/J 


SEA T fit \ST/ETEKiER & WELD 3/Z 


t 


a 

IN 

G? 

G* 




<s' 2 

<2 

si 







'Z G'z 


3 f z 


'* G'z 



5 /q 5 /g 




% I 5 /<i I 3'2 


S /G S /G 3*2 


*2 *2 5*2 


S /G S /G 3*2 


1 '2 

12 

5 /« 

S /G 

mm 

/a 

f 2 

*2 


22 7 s 

£ s 

J 2 

'z 

/z 

s /& 

S /6 

'2 

/Z 

£ ,<* 

S /6 I 




S'2 O? 


■■■■ 

mm 

mm 

u 

3'z 

5 /g 


5'2 

3 s 

3 <s 

3‘z 


NOTE: - 

/ See c/wg / 2 -Jfi//-/o<£ /br deto/7 op connection. 


/2-JJC/-/3& 






























































































































































































































REVISIONS 


12-I7-G& 


2-/9-C9 


t 




SKILLING - HELLS - CHRISTIANSEN - ROBERTSON Structural * Civil Enfllfroor* 


TrrLC SCHEDULE HOG. BEAM CONNECTtONTO 1DWEA £ 


JDETA/L No 


3-30/ 


3-302 


3-303 


3-304 


3-305 


3-306 


3-30GA 


3-307 


3-308 


3-309 


J3EANI 

SIZE 

ELEV. 

D 

/GHF36 

309-r 


1KJSJB05 

309-r 

2'-0“ 

1 /GHF3G 

309 r -r 



TYPE 


SEAT 


IN 

t 

3 

G m 

mum 

8 

3 4 

eb 

\mm 

wm 

6‘z 


CONN ECT/ON _ 

TIFFENE/Z ft WELD SIZE 
W j t L /* Q 


G* V IZ" *«; 3V 


/8 3 e 3 e I 


/2 



f/c. 

24 

5 S 

*» 

'2 

14 













___J 

_ 



NOTES:- 

/ N; - Elevation of North and of beam along face of tower spondre / /&. 

3. - Elevation at South end of beam along line (Sfi). 

2. See dwg. /2-JF/-/06 f/3S for de Fait of conn e c t*o n. 


^v»€wCO 

e.u. 


/E-JP/-/37 






























































































































SKILLING, WELLE, CHRISTIANSEN, ROBERTSON 


Structural It Civil Enginors 


REVISIONS 


/ 3<$jr6x/jr2& Z6 A/AJ 4/4707-//* 307-3* 

_Z __f_ //4-7/2 - '&* _f__ ;» 

3 _ A/47ZZ -6> * 

3 _ //47SZ-6* _ 

v5~ _ /Z474//J* 3Q7-S'* 

6 7747SZ-&' 3Q7-//* 

_7_ 7/476Z/6* 

& _ /V47S/7 3“ _ 

3^ _ /Y473Z-6 " _ 

/£> A/440ZW _ 

// */43/Z'<z'~ j 

~^T svtaz/^- 307^//' ~~ 

j<5_ 7/4632-6* SOS3/* 

/4 _ \// 464276 * _ 

AS _ '■ t ,V4&32-6 M _ 

/6> __ 7/4363-'T _-_ 

77 V \ /V437Z-6 4 303-/" ;r__ 

/£ /<8*&*/*2& 36 17/A 7/433Z-6 ' So&''3~ % 


M&U?\ 


T 


4 ^ 34360 x^\ 

SFATt 


tf&W/eATS 


/3X-7? /SroeoT^7ow£, 
3o/o/7r777 o/~ 
3370773 / 7 - 0 / /?/3r/o - 


/f/3 i 7c7/7077 

3oo 3o7oo/.^ 


/Vor-Tfr&s 

/ s^// JT73/Z//77JP 7*3 <6<Z 

3, & - /jOTT^ZT- /&? O/^/L 3337*730'/^ 

3 y'/b /37 7^/3773 7 

A/— A/oa //7 7*3730 O/^/Oj^/OT' 3$ - 733703' 

33 - A3oOS7//~> " " " 3? ~ 7o>^733 '/3' 

A^ — 33737^ " " '' 

7Z- /V 33 /* " " '• 

^337/7^/7/z. fVA? 7Ty3 373?S /// C~f '*3/33 o/'7077£/- 7$ 



A/A/OO/^ 

/oj? 


A/o/c 
'&' 


kS <SC T 4 37-3/ 



A \ 

f- ^ 




AZoO 0//?0>77 

' SoAyoo/i 


°Jt 




ftEVICWEO 


A7^/A:/-73<3 












REVISIONS 


SKILLING. HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginaars 


p "~ ecT THE WORLD. TRADE C6NTBA &EAM CONNECTION 70 TOWER '3' 






Vp MS Bo/is tf-325 
Pricrlon Type). Use 
^3 bolt capacity- 
lighten bo Ms offer 
poor/no confrere 
c.r codstrucr/on 
Jo} ot> prcvioe 
coshers 

CScoare or round) 
with __ 



Ay/, 


N 

I 



qtisicf noJe 
thro _~5 onty. 


? r°i ;< ^f ! !!,A ve>y 


between 2tbf 
/SC and ta cm weld 
to Z both ends. 
Shim if necessary 
+0 insure bearing 
of 21 b before 
tightening of bo Us' 


/fhcvide 
4 **2, s' 

S fl . 


PLAN 



PEL 274'o' 


2.1b 


Connec lien per 
reaction as 
shown on oian 


—Maintain $4 clearance 

7 _. /. each side before 

/ V any concreting work 

A FUl /is are Oecessciro 

' J (b thickness fvbe J 

j fieJd m oast/re d ) 



Nsr 

5riffener f£ 



£ J E VAT ! O /V 


3 e. c t ■ o n Cl- a 


I2-JKA/&2 




































CHRISTIANSEN, ROBERTSON 


Structural & Civil Enginaar* 


WORIOTRADE CENTER 


TITLE 


3/2AC*ET 


/0-/S-63 



/ 5«3h*\ 


S>h/ms 

Q-b"HS& 
each fig. 


L5*5 « £ s 
G" long 



I4*3z* 6 6 


Shims 

V use 

each fig. 


L 5*3k « S 3 
G " long 


Detail A 


Defa/ / £> 


I2-JK/-I7I 







































/0-20-G7 


<£- 7 - <za 


i- 


<r & 


v'wr 



















ryp/CAL 3 £AM DETAIL 





TYPE * 

r ~A/ofes' " — 

/ ivfiere 2 cover f&s ore useeY, th/ctrer /£ 

/o 6e *e/c/ec/ 'fo PoUec/ Sfrape. 

Use t"of ^tj/crer & +0 r/yore /</ s/ze 3TW. 

Psf Sts* no y Jreo rer~ f/?an //j/ctness or /r/nner /E) 


/2 ~JK2 















mSSm 


ryp/CAL &EAM DETA/LS 













•^w,: 


G-S-G7 


I/-8-G 7 
Gen. revisions 




w 


Bottom of 
concrete stab 





3 4 $ dfredr studs. .. 

rrdf size of studs, see 
12 -JK 2-20 (Excepf otherwise 
own on deJtbi/s-i _^ 

/ 2 ft full length of beam 


3 4 4> A 325 bolts in /it 4 holes. 

Nuts to be tightened after .. 

Slob has been post-tensioned. 
Number of bolts - / 75 times 

number of studs _ 

(Before pouring concrete, 
location of the ti to be checked 
to assure that a it bolts are 
centered to the t?o/es thru 
flanges and bond tighten at^y 
least iO bolts per beam. ^ 

After Cor?C. fas Set. /oosemdi^f^f 


Beam - see Rian 


www » w r ^ # ' r — ^ v ^ r • f v ' / —-- — 

tn&se ho/fs be fore prestressing) 


TYPE 7 


(Typical of/ beams at El 2G4* 
except differ wise shown on detoi/s ) 




NOTE: 

AH shear studs sha/i be /n stalled 
on 'd S3 only. 

AH washers provided shouid be 
! 3 4 * 7c (square or round) with a 
yie/d stress of 50 Ksi. 


12-JK2-5 





















SKILLING, HELLE, JCHRISTIANSEN, ROBERTS 


THE WO&LD T/eAO£ CENTER 


Structural Si Civil Enginaars 


7 - / 9 ~ 























'Sc h e /e 





'Sc h es> du.i 


beam 

No. 


Z.O/94. 

/ 


&cr 


3V 


<^o" 


4.'+- 


Cj^d 


Co 3 * 


Cb-cT 


4“ 


Co^d 



4'-d 


5 3 4 


4'-o 


3'd 


4'-d 


34" 


Zone, Zo/Hx 
Z 3 


G>±o 




-o 

c. 

»• 

m 

c" 


V 

gga 


V 


4'-d 


Sit' 


4¥ 


5'z 




(jO 


I'd 


7 


<2> 


5d 


5d 


/Vo/<2 .* 

Scg. Okv*. I2-JK2- <3 J*osr ^.x/z/crr?czf/on 
Sch%cfu/c. . 


/ 2 - JK2- 
























































































































































































































Beam Stud 
No. Size. 








3Q> \<t>* 3'2 2 


& \m>*36 3 


4° 3 


2 


7 s<t>*3'2 3 


A 2 7 & <t*3’2 2 


44 ”^<3>a3 ; 2 2 


45 'g^*3k 2 


4<* 2 


47 \h<b»3i 5 


^ 5 


50 7 q4>*3 1 2 5 


&<P*3'2 2 



Zone I Zone \ Zon< 




4-0 


3 


4 , -Q 


Spacing | 3'2‘ 






3 / g" 

5\" 

<2*0 

r, - , 1 

c2-o" 

5“ 

74" 



Length 



Length 





3" 


5 J o 


5-0 


34" 


5" 


5 j O 


3 


S J o 


34" 


O-o" 


3-0“ 


G'O" 


34" 


jr-'o" 


3^- 


s-c>' 


34" 


3" 


5-0 ' 


4" 


5 " 


£ 1 cS 


S” 


7'z" 


3" 


5V 


/r 


3" 


T 


or 


S ' 


s 




0>‘2 


qi 2 " 


-f'z 


5c h e <du / e. 


Beam Stud No. Of 
No. Six « >€ows 


52 &*3i Z 


S3 7 q&3<2 2 


54 &5*“3fc 3 


55 S^-3fe“ 


5<2> £ 3 


2 


3 



Zone 

Zone 

Zone 

i 

Z 

3 



<20 


Gi g&'S’e 3 



(25 g£*3fe 3 





A/ote • 

5<-e Okvo. /2- JK2-8* tPoj? ex/o/cmafiorj 
oy° Schedu/e . 


/2-JK2 -/O 






























































































































































































































*(r • ' “ 

Jt„ t.-.,., 1‘ 


A 





<duii 


'So /? « dtu / 


Beoff) 

No. 

Stud 

Size, 

67 



7 e><t>*3i 

67 


/tf 


7/ 

r g4»5i 

72 

6^ *3% 

75 


74 

7 6<t>*3k 

75 

%**% 







ZonG* Zo^c 
2 3 


3'2 2 


3 


77 2*3* 5 


7<3 


79. 


ao $>.# 2 


&! 3 


32 £f 3 


S3 2 


34 KMfe 3 




4 2~ 

'' z 


4-c/ 

4" 

54 '* 


54" | 5^' 


5V* I 3£~ I 3S* 


5<-e Omvq. J2-JK 2 - <3 /feur e.x/3/an a /‘/or? 
Sct/tsdu /c. * 


/2 - 3/c2- 
































































































































































































































*m ■»»r y 


-Sc h m. ctiA / 


'Sc h & cJ iut c* 


Beam & 
No. 5 


Zo/?e I Zone, I Z&/& 


fOO 3 


*0* %^3'i 2 


** 2 


/<a3 £<#*3fe 2 


** 7 &<t>*& 2 


/05 g>*3$f 2 


IO0, 7 £<p*3i 2 


lOl 


&*o"\ 5*0'' 


3 m \ 9" 


3 


2" 


if*' 




//<£ 3^*3'2 3 


5ee Otva. J2-JK2-&'Pos? ^.A/p/crn a /‘/or? 
of* Sch<sdu/c .. 


"7 a*'3's 4 


- ./AT P - 































































































































































Zor>e 

/ 


Zo^e Zo^, 
2 3 




umax eoA/Aflse 




Beam Stud No. Of 
No. Six e Mows 


J36 7 d 


/39 


140 


141 


142 


/43 


144 


145 


/46> 


147 


146 


149 


/SO 


15 / 


/S2 


Z^»4t 

Tothj: 

2 

3 



A/o?es: 

/. See Okvq. /2-JJ42-8 f*ar: CA/x/anaf/on 
O-/* s$c/?e&t//c . 

2 i. < 3 . c-r zz't'uet e Qoc/na /£ io^f^een columns. 

Can*- ;s.£,n C^Or no STutos. I " ' 

/2-J/22-/3 
































































































































































































SKILLING, H6LLE, CNftlSTIANSEN, ROftERTSO N Struck*! 4 Civil 


>/£ HMKZO TRADE CENTRA I SOMEOULB. FOX SUM A* COA/A/ICTO«5 


'Sc/?e^/c ~ 'So >7 e d U./ "/ 


























Spacing 







Beam Stud No. Of 
No. 5/ze ^b*vs 


/53 


/ 54 


/55 


/56 


J57 


/5<3 


J59 


/GO 


/ 6 ! 


fG2 


/G3 


164 


165 


/ 6 6 


!G7 


Zone 

Zone 

Zone 

/ 

2 

3 


4*2 " 74* * 


4^0* 6-0" 


6 V /5" 


6-(9" 


46" 7k" /3k" 


6 '- 0 “ 


4-0* | G-O" 


5 5 r lb" !7" 


4-0* 6-0" 


3b" 5 V 2/" 


4 , -O h G-O* 


3 V' GV 




4-0* 6-0" 


Sp&dng f 4M' 6M' 


4-0" 6-0 



Length 







G-O" 


66" I /4 k" 


4-0" 6-0" 


5b* /7k" 


4-0 " 6-0" 


5*4' 7(2" 22" 


4-0 “ £10" 


36" 56" 


4^0* 6-0" 




G'O 


4V 


4-0* G-O" 



3" 


4 / '0" G-O* 



56" 


/£$' 


/4" 


9 k m 


106 " 


3k u 


4-0' 6-0' 


3*2' 4b' I /CM 




Zone Zone* I Za^s 


4 - O" 


3k" 4V I 12b* 


6 


4k* 


4-0° 


3k* 


4 -O* G-O* 


4k* 


4-0* 6-0* 


3b" 5" //" 


4-0“ 6-0" 


6k" I /4 b* 


4-0" G-O" 


G" 



Boom Stud No. Of 
No. Six e /foivs 


/7/ 


/72 


173 


174 


/75 


176 


/77 


!76 


/79 


160 


161 


152 


163 


164 


/65 


Motes: 


f. 5<?e £>rvq. /2-J/C2- 6 jt*d/r ex/^/emot. 

o-F Schedu/e . 


46" 6" 


4-0" G-O" 


46" 6" 


4-O" G'-O" 


34#" - 5" 


4-0 " G-O 


tO" 


to° 


/3" 


/3k" 


4-O* 


<3 I 3b" 


4 - 0 " 6 - 0 ' 


4k" 6M" /3 b" 


4-0" G-O" 


k" 


4‘-0 H 


3'4" 


4k" /0 


4-0 " G-O" 


/3b" 


/3k" 


9 V 


/3" 


5 k'' t/k" 


ton 


/2 -JK2 -/4 

















































































































































































































SKILLING, WELLE, CHRISTIANSEN, ROtEftTSON Structural 4 Civil l»«t»«*rf 


n HLV*OGLDT£A£>£ CEHTBZ I SCMEOULE. FOX SUSA* COA/V£CfOW 


^c>7ec/u /e A" >Sc/jec/u/e V 


//-S-C.3 


Zone Zone, | Zo^e 



A S!se - JK2- 6 7^bjr ^x/y/cmaf/on 

of* Schec/u /e . 


/2-JK2- A 






































































































































































































SKIUMG, HEILE, CMtSTIAM&ftN. R04MTS0N 4 Civil En*i««*r* 

_ _ __._-jL_._ 


W£ WORLDTJ&ADM C*A/Tg* I - SCHEOUL& fO* SU£AfZ C0A/V£CT0^5 


«c/7eJu/. ~ ' 


-Ji*S~G S 


6c >7 e. 


Beort Stud No. Of 
No. Size. Row s 


Zone I Zone Zone, I I Beam Stud I No. Of 


3 


/5 U 


!tk' 


/9k" 


6k" 


24" 


//** 





4 * 64?" /2£" 


4-3" I 6-0* 


4k" 9k ' 



/\A?. «S7x e Rows 


237 Tfttfg 2 

i 


236 4 


23? 


240 


24! 


242 


243 


244 


245 


246 



2 


246 


249 


250 


25 / 







Zone 

1 

Zone 

Z 

4-0" 

WBSM 

3k u 

4k k 

4-0" 

6/0" 


3 


7 k h 


IT 


4/0" <2-0' 


SU m 74" /£" 


Lena+h\ 4‘-0" 6'-0* 


3k" 4 k" 


Lena th j 4-0“ 6-0* 


4k' 


Lenath I 4-0* 


<3 3k" 


Length] 4/0" 


So act 









64 " 


24 n 


/Ob" 


Length I 4-0 ‘ G'-O" 


Spacing 3k h 


Lana+h I 4-0" G'-C' 


5k" 7k" /6k ‘ 


Length I 4-0 G'-O" 


Spacing] 4 k 5" 6 / 2 " 


L enath I 4'-0" G'-O" 


3k" 


Lanath I 4-0" 6 


3k" 4k" 


4-0“ 6-0" 


3* 5k" 


4-0" Q/O u 


3k" 4k" 


tVo re s : 

A See 0 *vq. / 2-JK2-5 Post esip/crncit/orj 
Op Schedu /c. . 


f2- JK 2- JG 




























































































































































































































SKILLUMS, H&4.LE, €WU5TI A****, *OW*VS0#I S»r«dttf«J | Civil Enflinwi 


p //£ WORLD TRADE CENTS* I SC HE OULE fa* SHEA* COA/V£C TORS 


V/rS-GS 










'Sc/ie <dut / 


Beam Stud Mo. Of 
No. Size. Rows 


252 


255 


254 


255 


25(2 


251 • 


258 


25 • 


220 


22 ! 


221 


225 


224 


225 


222 


227 


228 


Zo^e Zone. I Zon< 





















IQS9SZS 


ESsB 

[ Spocing 

34" 

4 k" 

\mmnmm 

2-0" 


54" 

7i* 

JBSSSSESM 

4^-0* 

2-0" 

EJ22EZ5I 

3 V 

5k" 

,>; ^'S3S2I 

4-0* 

6-0 * 


4k* 

6" 

ITAHSU 

4-0" 

6-0 " 

E5SS9 

4 k' 

5" 




3k" 

4" 

EBSZ9I 

4-0 " 

2-0 

SB 

3k" 

44 

93Z9 

6-0" 

E3235I 

4k" 

2' 

Lenghh 1 

4-0' 

2-0" 


5V 

mm 


4-0 " 

2(0" 


5' 

6i" 

:: 35EB 

4-0" 

2(0' 


si- 

7 V 

mm 

4-0" 

g:0‘ 


4 4 

2b' 

ffS5?H3l 

4-0’ J 



wm 

2b- 



/5 -h 



74" 


/2" 


/3b" 


76b" 


/8b 


2 '- 0 ‘ 


5b " | /4 b 


4-0 6'-0" 


2b* 72b 





9b " 


/<? ■' 


6c h & <d u! e 


Zone Zone I Zone 



Beam 

No. 


270 


27/ 


272 


273 


274 


275 


272 


277 


278 


277 


260 


28/ 


262 


261 


28* 


/Vo /c s : 

/. See On/o. /2 -JK2- 6 -for: &A/?/crnof/o/i 
o-f* So/fedc/ 7e . 


/2- jr:2-i7 














































































































































































































.« • . o - 


MtVMtOM 



*3S&*k fc£Mfe4Htttf«aat^tt 



•I it Civil {RfllMAlf 






•SC NEOULE *OA r SUSA* COA/VfC TCWfa.: 


'Sc^c <d la /<* ¥ A 




Sc. h & du / <£, M 


Zo/9e Zone, Zo^c 
/ 2 3 



/. See Owq. iZ-Jk.'Z-S for e.xp/anot'sor? 
of scfrcftfu/e. 


U - Jrp / /• 





















































































































































































Scg. Otvq. /2-JK2-8 -Post &Af?/cr*7 a t/an 
o-f* sc/?2x/v/e . 


12-JK 2-/73 















































































































SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 


Structural A CiviJEnginaar* 




5CHEOULC " e> " 


Zb/- beams nof /n cAsde d /n fab/e 


&oasr? do. 

SAc/d 5/ze 

* 

! 

To/a/ No. 
Of Sfods 

30/ 

wsst 

3 " 

3 

/ 7 / 

302 

WSL 

3 " 

3 

/74 

303 

-W* 

3 " 

2 

54 



A/o/e 

/.See nofes on /2-JK2- 20 for fvrfber 
cfes cr//o A-/on of sfua/s . 

Z/4// s/vc/s fo be spaced csn/form /y over 
f/?e /er?$/A 7 of beam?- 

































SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 


# Z 






Zone ff) 


ON Structural I Civil Englnaars 


SCHEDULE EO/? S//E7^'X7Z>Nf^E'C 73&KI 


Len&f/? of /op f/onse t ^ • 


Or) 




Leff 


See sc/? edu/e fbr sf>*c/n<} 




SCHEDULE 

foe /seams N3eee 
momen/ /s no/ 0 / & 


->o/r?f of max. 

of sPar? 


S+vd 

St'z-e 



4/S 


4/6 


4/7 


4/3 


4/4 


4ZO 


3 4*t 3“ 


3“ 


3 4** 3" 


34**3~ 


s 4<t* 3" 


s 4** 3 " 


3- 


3 4*jc 3" 


3 4**3“ 


L en$//i 


20 - 0 * 


8'-8 u 


9-0" 


78-0" 


/7~ £“ 


/6-0" 


20 - 0 " 


/O'-6" 


/o-S* 


23-0' 


23-0* 


20 - 0 " 


4-6" 


22 - 0 " 


/2lO" 


/Z-3" 


77-0" 


9-3“ 


9 


73-0" 


ZONE {S') 


Mo. Of 7o fa/ /Zo. 
Pows Of S/oc/s 


ZONE /Z7') 


Lengf/i 



j&Oarr? S/ad 

No. s/ze 


ZONE C7") 


s/z e Eem/h of 7b fa/ M>. 

Pou/$ OfSNds 


3* /O'- O” 


^"</<3" 4'- Co" 


s 4*<3" /O-O" 


*4**3" 7-0" 


3 " 


34*/<3" 22-0" 


3“ /Z-6" 


3" 5'-£" 


2 4“</*3" 2/-0" 


3 4f*3" //'-O" 


5 4"/*3" /o'-o" 


3 4</a3 m 24-6" 


3 4"/*3“ 


3 4*<3- 




3 4^*S'\ 2/'-<?" 


3 4'fr<3“ //'-<£" 


3 4</*3" //-6" 


3" I /S-O" 



TONE C2T) 

Le/7$ff> 

//a. Of 
Bows 

Tofa/ A/o. 
Of Sftds 

2 O'-O" 

2 

86 

Z£'-6‘ 

Z 

3 6 

ZO'-O ' 

2 

63 

Z2'-6' 

2 

33 

mssk 

Z 

34 

8 - 0 " 

3 

73 

/ 7'-6>‘ 

2 

33 

24-4" 

2 

63 

9'-0" 

3 

34 

/?'-o r 

3 

83 

20-0" 


76 


No fe/ 

See n&f-zs oe /Z-JK'Z-'ZO for' fu- 
of 5 /uc/s. 


f/ie. 


a/e 5 C r/p // ‘or? 


/z-j/rz-/? 















































































































































































































































SKILLING, HELLE. CHRISTIANSEN, ROBERTSON Structural & Civil Enginaan 


Tm * SCHEDULE FOR SHEAR CONNECTORS 




SCHEDULE 'C 


&easr) Stud 
/Vo. Size. 


440 


441 


442 


443 


444 


445 


44Q 


441 


448 


449 


450 


45 / 


452 


4 S3 


/f/J' %Va 

’3f& o y*\ 

n in « * \ 1 


1 





3" 


3 4**3" 


9 4* <3' 


3 4**3' 


\<>*3" 


a 4**3‘ 


3 +t«3‘ 


*4t«3" 


3 4t*3‘ 


3 4t*3" 


%4*3" 


Z ONE CD 

itsssm 

Tbtai No 
of studs 

j4'-r 

3 

84 

/4-7* 

2 

40 

1 0-0* 

3 

Q3 

20-0* 

3 

72 

14-0* 

3 

54 

14-0* 

3 

G9 

/G-0” 

3 

G9 

/4--0’ 

3 

G9 

/4'-G" 

3 

G9 

/3'7" 

3 

GO 

/ 4-G* 

'3 

84 

15-2* 

2 

21 

22-0* 

3 

78 

U-0* 

3 

48 


ZONE (U) 


Length 


3com 

Stud 

No. 

Size 


SCHEDULE "C 


zomeCV 




zatveQi) 



20 ’- 0 * 


14-0* 


21 - 0 * 


22 - 0 * 


20 , - 0 “ 


19-0* 


/8-cr 


19-5' 


2/-G* 


11 - 10 * 


//'-a" 


4-o* 


/Vote. : 

See 12- JK2 - !9 4 (2- JK2 - 20 /'or further c/escripti on of Studs. 


/2-JK2-/9A 

























































































































9-20-68 


DESCRIPTION OF SHEAR STOP CONNECTOR TABl.KS 1, 2 AND 3 

BEAM - NOMINAL BEAM SIZE FROM A.I.S.C. LISTING 

STUD - NOMINAL STUD SIZE (DIAMETER X LENGTH) 

TABLE NO. 1 - THE NUMBER OF SHEAR STUDS CALCULATED 
USING FORMULA (19) A.I.S.C. FOR THE 
CONCRETE AND STEEL RANGE SHOWN 


TABLE NO. 2 - SAME AS TABLE 1 


TABLE NO. 3 - SAME AS TABLE 1 


DESCRIPTION OF SHEAR STUD CONNECTOR TABLES 4. 5 AND 6 

BEAM SIZE RANGE - NOMINAL BEAM SIZES FOR WHICH 
ADJACENT TABLES APPLY 

STUD - NOMINAL STUD SIZE (DIAMETER X LENGTH) 

SLAB T - THICKNESS OF CONCRETE SLAB 

TABLE NO. 4 - NUMBER OF SHEAR STUDS CALCULATED 
USING FORMULA (18) A.I.S.C. FOR THE 
CONCRETE RANGE SHOWN 

TABLE NO. 5 - SAME AS TABLE 4 

TABLE NO. 6 - SAME AS TABLE 4 




NOTES: 




1. WHERE A SYMBOL (_ ) IS SHOWN 0N_ PLANS, SEE STUD SCH! 

/ FOR 300 SERIES, SEE SCHEDULE B ON 12-JK2-18T'‘"~v 

FOR 400 SERIES, SEE SCHEDULE C ON 12-JK2-19. J 

2. STUD SPACINGS: LONGITUDINAL - 2 *-0” MAX. 3" MIN. 

TRANSVERSE - 1-7/8” MIN. 

DISTANCE FROM EDGE OF FLANGES - 1” MIN. 


3. \ SHEAR CONNECTORS FOR BEAMS AT EL. 264, SEE 12-JK2-5. 


RCVfCWCO 


Structural 4 Civil Engiit««rs 

CONNECTOR TABLE FORMAT _ 

USE OF TABLES 




1. REQUIRED: NOMINAL BEAM SIZF AND YIELD STRENGTH OF 
THE STEEL BEAM; COMPRESSIVE STRENGTH AND THICKNESS 
OF THE CONCRETE SLAB. 


2. A STUD COUNT CAN BE SELECTED FROM TABLES 1, 2 OR 3 
USING ONLY THE FIRST THREE OF THE ABOVE REQUIREMENTS. 


3. A STUD COUNT SELECTION IS MADE ALSO FROM TABLES 4, 

5 OR 6 USING THE ABOVE REQUIREMENTS EXCEPT FOR YIELD 
STRENGTH OF THE STEEL BEAM. WHERE SLAB THICKNESSES 
EXCEED THE SCOPE OF THESE TABLES, USE THE STUD COUNT 
FOR THE LARGEST TABULATED SLAB THICKNESS. 


4. TWICE THE SMALLER OF THE TWO VALUES OBTAINED IN STEPS 
2 AND 3 IS THE TOTAL NUNEER OF STUDS REQUIRED. 
















&MQJSC1V 






TABLE* NOi 1 



TABLE NO. 2 


TABLE NO. 3 








STONE 

F *03000 

STONE 

F*0 

4000 


LIGHT WEIGHT 

F *03000 



BEAM 

STUD 

FY*36 

FY*42 

F Y=36 

FY*42 

FY=50 

FY«36 

F Y =42 

FY = 45 

FY*50 FY=60 

36 

WF 

300 

3/4 

X 

3 

138 

161 

120 

140 

166 

163 

190 

203 

226 

271 

36 

WF 

280 

3/4 

X 

3 

129 

151 

112 

130 

155 

152 

177 

190 

211 

253 

36 

WF 

260 

3/4 

X 

3 

120 

140 

104 

121 

144^ 

141 

165 

177 

196 

235 

36 

WF 

245 

3/4 

X 

3 

113 

132 

98 

114 

i*r 

133 

155 

166 

185 

222 

36 

WF 

230 

3/4 

X 

3 . 

107 

124 

92 

107 

128 

125 

146 

156 

174 

208 

36 

WF 

194 

3/4 

X 

3 

: 90 

105 

78 

91 

108 

106 

123 

132 

147 

176 

36 

WF 

182 

3/4 

X 

3 

84 

98 

73 

85 

101 

99 

116 

124 

137 

165 

36 

WF 

170 

3/4 

X 

3 

79 

92 

68 

79 

94 

93 

108 

116 

128 

154 

36 

WF 

160 

3/4 

X 

3 

74 

86 

64 

75 

89 

87 

102 

109 

121 

145 

36 

WF 

150 

3/4 

X 

3 

70 

81 

60 

70 

83 

82 

95 

102 

113 

136 

36 

WF 

135 

3/4 

X 

3 

63 

73 

54 

63 

75 

74 

86 

92 

102 

122 

33 

WF 

240 

3/4 

X 

3 

111 

129 

96 

112 

133 

130 

152 

163 

181 

217 

33 

WF 

220 

3/4 

X 

3 

102 

119 

88 

103 

122 

120 

140 

149 

166 

199 

33 

WF 

200 

3/4 

X 

3 

93 

108 

80 

93 

111 

109 

127 

136 

151 

181 

33 

WF 

152 

3/4 

X 

3 

70 

82 

61 

71 

85 

8 3 

97 

103 

115 

138 

33 

WF 

141 

3/4 

X 

3 

65 

76 

57 

66 

79 

77 

90 

96 

107 

128 

33 

WF 

130 

3/4 

X 

3 

60 

70 

52 

61 

72 

71 

83 

89 

98 

118 

33 

WF 

118 

3/4 

X 

3 

55 

64 

47 

55 

66 

64 

75 

80 

89 

107 

3C 

WF 

210 

3/4 

X 

3 

97 

113 

84 

98 

117 

114 

133 

143 

158 

190 

30 

WF 

190 

3/4 

X 

3 

88 

103 

76 

89 

106 

103 

121 

129 

143 

172 

30 

WF 

172 

3/4 

X 

3 

80 

93 

69 

80 

96 

94 

1C9 

117 

130 

156 

30 

WF 

132 

3/4 

X 

3 

61 

71 

53 

62 

73 

72 

84 

90 

100 

120 

30 

WF 

124 

3/4 

X 

3 

58 

67 

50 

58 

69 

68 

79 

84 

94 

112 

30 

WF 

116 

3/4 

X 

3 

54 

63 

47 

54 

65 

63 

74 

79 

88 

105 

30 

WF 

108 

3/4 

X 

3 

50 

59 

43 

51 

60 

59 

69 

74 

82 

98 

30 

WF 

99 

3^4 

X 

3 

46 

54 

40 

46 

55 

54 

63 

67 

75 

90 

27 

WF 

177 

3/4 

X 

3 

82 

96 

71 

83 

98 

96 

1 12 

120 

134 

160 

27 

WF 

I6C 

3/4 

X 

3 

74 

86 

64 

75 

89 

87 

102 

109 

121 

145 

27 

WF 

145 

3/4 

X 

3 

67 

78 

58 

68 

31 

79 

92 

99 

110 

131 

27 

WF 

114 

3/4 

X 

3 

53 

62 

46 

53 

64 

62 

73 

78 

86 

103 

27 

WF 

102 

3/4 

X 

3 

47 

55 

41 

48 

57 

56 

65 

70 

77 

93 

27 

WF 

94 

3/4 

X 

3 

44 

51 

38 

44 

52 

51 

60 

64 

71 

85 

27 

WF 

84 

3/4 

X 

3 

39 

46 

34 

40 

47 

46 

54 

57 

64 

76 













PROJMCT THE H0RLD 


Center 


stu& S Heilt : 

^PSSectoi 





PASS* 

<7/1*9/68 1 






TABLE 

NO* 1 

TABLE NO* 

2 


TABLE NO* 3 








STONE 

F*03000 

STONE F* 04000 


LIGHT WEIGHT F f 

03000 


BEAM 

STUO 

F Y=36 

FY»42 

F Y=36 

FY=42 

FY*50 

FY*36 

FY *42 

FY=45 FY*50 

FY*60 

24 

WF 

160 

3/4 X 

3 

74 

86 

64 

75 

89 

87 

102 

109 

121 

145 

24 

WF 

145 

3/4 X 

3 

67 

78 

58 

68 

81 

79 

92 

99 

109 

131 

24 

WF 

130 

3/4 X 

3 

60 

70 

52 

61 

72 

71 

83 

88 

98 

118 

24 

WF 

120 

3/4 X 

3 

56 

65 

48 

56 

67 

65 

76 

82 

91 

109 

24 

WF 

110 

3/4 X 

3 

51 

60 

44 

52 

61 

60 

70 

75 

83 

100 

24 

WF 

100 

3/4 X 

3 

47 

54 

40 

47 

56 

55 

64 

68 

76 

91 

24 

WF 

94 

3/4 X 

3 

44 

51 

38 

44 

52 

51 

60 

64 

71 

85 

24 

WF 

84 

3/4 X 

3 

39 

46 

34 

40 

47 

46 

54 

57 

64 

76 

24 

WF 

76 

3/4 X 

3 

36 

41 

31 

36 

43 

42 

49 

52 

58 

69 

24 

WF 

68 

3/4 X 

3 

32 

37 

28 

32 

38 

37 

43 

47 

52 

62 

21 

WF 

142 

3/4 X 

3 

66 

77 

57 

66 

79 

77 

90 

97 107 

129 

21 

WF 

127 

3/4 X 

3 

59 

69 

51 

59 

71 

69 

81 

86 

96 

115 

21 

WF 

112 

3/4 X 

3 

52 

61 

45 

52 

62 

61 

71 

76 

85 

102 

21 

WF 

96 

3/4 X 

3 

45 

52 

39 

45 

54 

52 

61 

65 

73 

87 

21 

WF 

82 

3/4 X 

3 

38 

44 

33 

39 

46 

45 

52 

56 

62 

74 

21 

wF 

73 

3/4 X 

3 

34 

40 

30 

34 

41 

40 

47 

50 

55 

66 

21 

WF 

68 

3/4 X 

3 

32 

37 

28 

32 

38 

37 

43 

47 

52 

62 

21 

WF 

62 

3/4 X 

3 

29 

34 

25 

29 

35 

34 

40 

42 

47 

56 

21 

W F 

55 

3/4 X 

3 

26 

30 

22 

26 

31 

30 

35 

38 

42 

50 

IB 

wF 

114 

3/4 X 

3 

53 

62 

46 

53 

63 

62 

72 

78 

86 

1C3 

16 

WF 

105 

3/4 X 

3 

49 

57 

42 

49 

58 

57 

67 

72 

79 

95 

18 

wF 

96 

3/4 X 

3 

45 

52 

39 

45 

54 

52 

61 

65 

73 

87 

IB 

WF 

85 

3/4 X 

3 

40 

46 

34 

40 

47 

46 

54 

58 

64 

77 

18 

wF 

77 

3/4 X 

3 

36 

42 

31 

36 

43 

42 

49 

53 

56 

70 

18 

WF 

70 

3/4 X 

3 

33 

38 

28 

33 

39 

38 

45 

48 

53 

64 

18 

WF 

64 

3/4 X 

3 

30 

35 

26 

30 

36 

35 

41 

44 

49 

5b 

18 

*F 

6C 

3/4 X 

3 

28 

33 

24 

26 

34 

33 

38 

41 

46 

55 

18 

wF 

55 

3/4 X 

3 

26 

30 

22 

2b 

31 

3G 

35 

38 

42 

50 

18 

wF 

5C 

3/4 X 

3 

24 

27 

20 

24 

28 

28 

32 

34 

36 

46 

18 

WF 

45 

3/4 X 

3 

21 

25 

18 

21 

25 

25 

29 

31 

34 

41 



12-JK2- 22 
















STONE 

F*C«3000 

STONE 

F*04000 


EIGHT WEIGHT 

F*C*3000 


BEAM 

STUD 

F Y*36 

F Y»42 

FY*36 

F Y=42 

FY=50 

FY*36 

FY*42 

FY*45 

FY*50 

FY*60 

16 

WF 

96 

3/4 

X 

3 

45 

52 

39 

45 

54 

52 

61 

65 

73 

87 

16 

WF 

88 

3/4 

X 

3 

41 

48 

36 

41 

49 

48 

56 

60 

67 

80 

16 

WF 

78 

3/4 

X 

3 

36 

42 

32 

37 

44 

43 

50 

53 : 

59 

71 

16 

WF 

71 

3/4 

X 

3 

33 

39 

29 

33 

40 

39 

45 

49 

54 

65 

16 

WF 

64 

3/4 

X 

3 

30 

35 

26 

30 

36 

35 

41 

44 

49 

58 

16 

WF 

58 

3/4 

X 

3 

27 

32 

24 

27 

33 

32 

37 

40 

44 

53 

16 

WF 

50 

3/4 

X 

3 

23 

27 

20 

24 

28 • 

28 

32 

34 

38 

46 

16 

WF 

45 

3/4 

X 

3 

21 

25 

18 

21 

25 

25 

29 

31 

34 

41 

16 

WF 

-40 

3/4 

X 

3 

19 

22 

16 

19 

23 

22 

26 

28 

31 

37 

16 

WF 

36 

3/4 

X 

3 

17 

20 

15 

17 

20 

20 

23 

25 

28 

33 


14 

WF 

136 

3/4 

X 

3 

63 

73 

55 

64 

76 

74 

86 

93 

103 

123 

14 

WF 

127 

3/4 

X 

3 

59 

69 

51 

59 

71 

69 

81 

86 

96 

115 

14 

WF 

119 

3/4 

X 

3 

55 

64 

48 

56 

66 

65 

76 

81 

90 

108 

14 

WF 

III 

3/4 

X 

3 

52 

60 

45 

52 

62 

61 

71 

76 

84 

101 

14 

WF 

103 

3/4 

X 

3 

48 

56 

41 

48 

57 

56 

65 

70 

78 

93 

14 

WF 

95 

3/4 

X 

3 

44 

52 

38 

45 

53 

52 

61 

65 

72 

86 

14 

WF 

87 

3/4 

X 

3 

40 

47 

35 

41 

49 

48 

55 

59 

66 

79 

14 

WF 

84 

3/4 

X 

3 

39 

46 

34 

40 

47 

46 

54 

57 

64 

76 

14 

WF 

78 

3/4 

X 

3 

36 

42 

32 

37 

44 

43 

50 

53 

59 

71 

14 

wF 

74 

3/4 

X 

3 

35 

40 

30 

35 

41 

41 

47 

51 

56 

67 

14 

¥% F 

66 

3/4 

X 

3 

32 

37 

28 

32 

38 

37 

43 

47 

52 

62 

14 

wF 

61 

3/4 

X 

3 

29 

33 

25 

29 

34 

34 

39 

42 

46 

56 

14 

WF 

53 

3/4 

X 

3 

25 

29 

22 

25 

30 

29 

34 

36 

40 

48 

14 

WF 

48 

3/4 

X 

3 

23 

26 

20 

23 

27 

26 

31 

33 

37 

44 

14 

w F 

43 

3/4 

X 

3 

20 

24 

18 

20 

24 

24 

28 

30 

33 

39 

14 

wF 

38 

3/4 

X 

3 

18 

21 

16 

18 

21 

21 

24 

26 

29 

35 

14 


34 

3/4 

X 

3 

16 

19 

14 

16 

19 

19 

22 

24 

26 

31 

14 

»F 

30 

3/4 

X 

3 

- 14 

17 

12 

14 

17 

17 

19 

21 

23 

28 






.''UMin 







TABLE NO. 2 


TABLE NO. i 


TABLE NO. 3 


STONE F*04000 


LIGHT WEIGHT F *03000 


STONE F*C*3000 


BEAH 


STUD 













STUO SHEA1I X0NI4ECTO^riftLeS 


TABLE NO. 1 
—«~ ■ ■ » —— 
STONE F f C»3000 


TABLE NO* 2 
STONE F*C*4000 


TABLE NO. 3 • 

LIGHT WEIGHT F *03000 



SEAM 


STUD 

FY*36 

FY»42 

FY*36 

FY*42 

FY*50 

FY*36 

FY *42 

FY*45 

FY*50 

FY*60 

24 

B 

61.0 

3/4 

X 

3 

29 

33 

25 

29 

34 

34 

39 

42 

46 

56 

24 

E 

55.0 

3/4 

X 

3 

26 

30 

22 

26 

31 

30 

35 

38 

42 

50 

21 

6 

49.0 

3/4 

X 

3 

23 

27 

20 

23 

28 

27 

31 

34 

37 

45 

21 

e 

44.0 

3/4 

X 

3 

21 

24 

18 

2 L 

25 

24 

28 

30 

34 

40 

18 

E 

40.0 

3/4 

X 

3 

19 

22 

16 

19 

23 

22 

26. 

28 

31 

37 

18 

B 

35.C 

3/4 

X 

3 

17 

19 

14 

17 

20 

19 

2§ 

24 

27 

32 

16 

8 

31.0 

3/4 

X 

3 

15 

17 

13 

15 

18 

17 

20 

21 

24 

28 

16 

e 

26.0 

3/4 

X 

3 

12 

14 

11 

13 

15 

15 

17 

18 

20 

24 

14 

6 

26.0 

3/4 

X 

3 

12 

14 

11 

13 

15 

15 

17 

18 

20 

24 

14 

B 

22.0 

3/4 

X 

3 

11 

12 

9 

11 

13 

12 

14 

15 

17 

20 

14 

e 

17.2 

3/4 

X 

3 

8 

10 

7 

8 

10 

10 

11 

12 

13 

16 

12 

B 

22.0 

3/4 

X 

3 

11 

12 

9 

11 

13 

12 

14 

15 

17 

20 

12 

p 

w 

19.0 

3/4 

X 

3 

9 

11 

8 

9 

11 

11 

13 

13 

15 

18 

12 

8 

16.5 

3/4 

X 

3 

6 

9 

7 

. 6 

10 

9 

11 

12 

13 

15 

12 

c 

14.0 

3/4 

X 

3 

7 

8 

6 ' 

7 

8 

8 

9 

10 

11 

13 

10 

t 

19.0 

3/4 

X 

3 

9 

11 

8 

9 

11 

11 

13 

13 

15 

18 

10 

c 

17.0 

3/4 

X 

3 

8 

10 

7 

8 

10 

10 

11 

12 

13 

16 

10 

e 

15.0 

3/4 

X 

3 

7 

9 

6 

7 

9 

9 

10 

11 

12 

14 

10 

p. 

11.5 

5/8 

X 

2-1/2 

8 

9 

7 

8 

10 

9 

11 

12 

13 

15 

8 

e 

15.0 

3/4 

X 

3 

7 

9 

6 

7 

9 

9 

10 

11 

12 

14 

8 

B 

13.0 

3/4 

X 

3 

6 

7 

6 

7 

8 

8 

9 

9 

10 

12 

8 

- 

10.0 

5/8 

X 

2-1/2 

7 

8 

6 

7 

9 

b 

10 

10 

11 

14 

fc 

fc 

16 .C 

3/4 

X 

3 

8 

9 

7 

6 

9 

9 

11 

11 

13 

15 

6 

P 

12.0 

3/4 

X 

3 

6 

7 

5 

6 

7 

7 

8 

9 

10 

11 

6 

B 

8*5 

5/8 

X 

2-1/2 

6 

7 

5 

6 

7 

7 

8 

9 

10 

12 


I 2-JK2- c* 













7/19/68 


REVISIONS 


TABLE HO* 4 TABLE NO* 5 TABLE NO* 6 


BEAM SIZE RANGE 


36WF300 - 36WF230 


36WF194 - 36WF135 


33WF24G - 33KF200 


33WF152 ~ 33WF118 



STUD 


3/4 X 3 


3/4 X 3 


3/4 X 3 


3/4 X 3 


SLAB 

STONE 

S TONE 

LIGHT WEIGHT 

T(IN.) 

F* 03000 

F* 04000 

F *03000 

4* 50 

45 

51 

52 

5.00 

54 

62 

63 

5.50 

64 

74 

75 

6.00 

75 

87 

89 

7.00 

100 

115 

118 

8.00 

129 

148 

151 

11.00 

230 

266 

271 

4.50 

42 

49 

50 

5.00 

51 

59 

60 

5.50 

61 

71 

72 

6.00 

72 

83 

85 

7.00 

97 

111 

114 

8.00 

125 

144 

147 

9.00 

149 

172 

176 


4.50 

44 

51 

52 

5.00 

54 

62 

63 

5.50 

64 

73 

75 

6.00 

75 

86 

88 

7.00 

100 

115 

117 

8.00 

128 

147 

150 

9.75 

184 

213 

217 

4.50 

42 

49 

50 

5.00 

51 

59 

60 

5.50 

61 

70 

72 

6.00 

72 

83 

85 

7.00 

96 

111 

113 

7.75 

117 

135 

138 


12-JK2- ^6 
















f 



SLAB 


TUN.) 


STUD 


BEAM SIZE RANGE 


4.50 
5.00 

5.50 
6.00 
7.00 
8.00 
9.25 


30WF210 - 30WF172 


4.50 
5.00 

5.50 
6.00 
7.00 
7.25 


30WFI32 - 30V<F 99 


4.50 
5.00 

5.50 
6.00 
7.00 
8.00 

8.50 


27WF177 - 27WF145 


4.5C 

5.00 

5.50 

6.00 

6.75 


27WF114 - 27bF 84 


4. 50 
5.00 
5.50 
6.00 
7.00 
8.00 


24b’F160 - 24WF13C 


4.50 
5.00 

5.50 
6.00 
7.00 


24b FIOC 


24W F120 


4.50 
5.00 

5.50 
6.00 
6.25 


24bF 68 


2 4 W r 94 




* 



TABLE NO. 4 


TABLE NO. 5 TABLE NO. 6 


STONE 

STONE 

LIGHT WEIGHT 

F«0*3000 

F«C*4Q00 

F*C=3000 


44 

51 

52 


53 

61 

62 


63 

73 

74 


74 

86 

87 


99 

114 

116 


127 

147 

150 


162 

186 

190 


42 

48 

49 


51 

58 

60 


61 

70 

71 


71 

82 

84 


96 

110 

112 

/ 

102 

117 

120 



43 

50 

51 

53 

61 

62 

63 

72 

74 

74 

85 

87 

98 

113 

116 

126 

146 

149 

136 

157 

160 

41 

48 

49 

50 

58 

59 

60 

69 

71 

71 

82 

83 

88 

101 

103 


43 

50 


51 

53 

61 


62 

63 . 

72 


74 

74 

85 


87 

98 

113 

4, v 

116 

123 

142 


145 

42 

49 


50 

51 

59 


60 

61 

71 


72 

72 

83 


85 

93 

107 


109 

41 

47 


48 

50 

57 


59 

60 

69 


70 

70 

81 


83 


















(EVISIONS 



BEAM SIZE RANGE 

21WF142 - 21HF112 


21WF 96 - 21WF 82 


21WF 73 -- 21WF 55 


16WF114 - 18fcF 96 


L8Wf 85 - 18HF 64 


lfcWF 6C - 18hF 45 




TABLE NO. 4 

TABLE NO. 5 

TABLE NO. 6 


SLAB 

STONE 

STONE 

LIGHT HEIGHT 

STUD 

TUN.) 

F•C=3000 

F•C=4000 

F"03000 

3/4 X 3 

4.50 

43 

49 

50 


5.00 

52 

60 

61 


5.50 

62 

71 

73 


6.00 

73 

84 

86 


7.00 

98 

112 

115 


7.50 

109 

126 

129 

3/4 X 3 

4.50 

41 

47 

48 


5.00 

50 

57 

59 


5.50 

60 

69 

70 


6.00 

70 

81 

83 


6.25 

74 

85 

87 

3/4 X 3 

4.50 

41 

47 

48 


5.00 

49 

57 

58 


5.50 

56 

65 

66 

3/4 X 3 

4.50 

42 

49 

50 


5.00 

51 

59 

60 


5.50 

6l 

71 

72 


6.00 

72 

83 

85 


6.75 

88 

101 

103 

3/4 X 3 

4.50 

41 

4 1 

48 


5.0C 

50 

57 

58 


5.50 

59 

69 

70 


6.00 

66 

76 

77 

3/4 X 3 

4.50 

40 

46 

47 


5.00 

47 

54 

55 


X 


i2-JK2- 28 



















I 



SLAB 


TUN.) 


BEAM SIZE RANGE 


STUD 


16WF 78 - 16WF 58 3/4 X 3 4.50 

5.00 

5.50 

5.75 


16WF 50 - 16WF 36 3/4 X 3 4.50 


I4WFI36 - 14WF 87 3/4 X 3 4.50 

5.00 

5.50 

6.00 

7.00 

7.25' 


l4bf qa - 14^F 78 3/4 X 3 4.50 

5.00 

5.50 

5.75 


l4bF 74 - 14WF 61 3/4 X 3 4.50 

5.00 

5.50 


14 W F 

53 - 

14KF 

43 

3/4 X 

3 

4.50 

4.75 

14WF 

38 - 

\ 

14b F 

3C 

3/4 X 

3 

4.50 


16WF 96 - 16WF 88 3/4 X 3 4.50 

5.00 

5.50 

6.00 

6.25 




TABLE NO. 4 

TABLE NO. 5 

STONE 

STONE 

F • 03000 

F•C=4000 

42 

49 

51 

59 

61 

70 

72 

83 

74 

85 

41 

47 

50 

57 

59 

68 

60 

69 

39 

45 

44 

50 

53 

61 

63 

73 

74 

85 

99 

114 

105 

121 

42 

49 

51 

59 

61 

71 

65 

75 

41 

48 

50 

38 

57 

66 

40 

47 

41 

47 

30 

34 


TABLE NO. 6 
LIGHT WEIGHT 


F*0*3000 


50 

60 

72 

85 

87 

48 

58 

70 

71 

46 


51 

62 

74 

87 

116 

123 

50 

60 

72 

76 

49 

59 

67 

47 

48 

35 


12-JK2- 29 





















SLAB 



BEAM SIZE 

1 RANGE 


STUD 

TUN.) 

12WF 99 - 

12‘»F 

65 

3/4 

X 

3 

4.50 







5.00 




•w"* 



5.50 







6.00 







6.25 

12WF 56 - 

12WF 

53 

3/4 

X 

3 

4.50 







4.75 

12WF 50 - 

12KF 

4C 

3/4 

X 

3 

4.50 

12wF 36 - 

12toF 

27 

3/4 

X 

3 

4.50 

10WF112 - 

10WF 

49 

3/4 

X 

3 

4.50 







5.00 







5.50 







6.00 







6.75 

10 WF ^5 - 

•OKF 

3 3 

3/4 

X 

3 

• 4.50 

10WF 29 - 

10WF 

21 

3/4 

X 

3 

4.50 

8WF fc7 - 

8WF 

31 

3/4 

X 

3 

4.50 







5.00 







5.25 

6WF 26 - 

8UF 

24 

3/4 

X 

3 

4.50 


6wF 2C 


8WF 17 


3 /4 X 3 


4.50 




__ •••'•/»•;>'<• •;•' • ■ ...-••-'^a-y*,. •<;.•: •ff,.. ,'.A»y; •>• - ». - 1 - - ■•■' .. •'••• ~ 


TA8LE NO. 4 

TABLE NO* 5 

TA8LE NO. 6 

STONE 

STONE 

LIGHT WEIGHT 

F* 03000 

F • 04000 

F■ 03000 

42 

49 

50 

51 

59 

60 

61 

71 

72 

72 

83 

85 

76 

88 

90 

41 

48 

49 

45 

52 

53 

39 

45 

46 

28 

32 

33 

41 

48 

49 

50 

58 

59 

60 

69 

71 

71 

82 

83 

86 

99 

102 

35 

40 

4 1 

23 

26 

27 

40 

47 

47 

49 

57 

5 8 

p2 

60 

bl 

22 

25 

26 


16 


18 


19 


















7/l9/*8 


STUD SHEAR CONNECTOR TABLES 


TABLE NO* 6 


TABLE NO* 5 


TABLE NO* 4 


LIGHT WEIGHT 


STONE 


STONE 


SLAB 


F *03000 


F • 04000 


F * 03000 


BEAK SIZE RANGE 


STUD 
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9 " 
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none 

S-5 

Q m 

238'-& 
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Detail a 

S'7 

8~ 

288 '- 2 " 

none 







For focal ion 3 o 


Detail Q. 
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(See co/. sch.) 



CP Hush top 
flange only 


u *\A A' N 

5.T.I*. 



? / 3~U /3V I 9'3 


-J__ 


Eg* 42 


Ey ■ 42 


cH v 

0^1 or) 


I 1 

! t- 


7%H H 7*3 


Fi / to bear 2'-o‘ 
iWyat Co/. J-4/54 , 


Fy = 42 


Fy= 42 



Cope ho/e m 
beam web 


Petal / / Cas sho wn ) 
Deto/t 2 (reflected ) 


Section o-a / ^ 7 ( c - p - 0 r t!o>l ).i5ect ion b-b 


. _ / rti to bear &c" of 

<%T\ ^Coi- d-3/53 t 
■%7 (Z-rO/iCfanJ 


No/e ; 

/. All we ids to be E 70 x x 

2. AH bolts to be A - 325 friction type. 

3. Cot. cop & Detc/i simitar tc Detail 104 C10 -JK2-7) 


12 -JK2-64 





























































REVISIONS 











Detai / £ 















































































SKIL LING - HELLE - CHRISTIANSEN - ROBERTSON _ Structural G Civil Enflinuart 

project THF H/ng/n -rr/xr>F reF/TER I ,m -* DETAIL OF PL ATE GIRD ER 


' 5-J-&S 


%'Fill 





2‘tE, Fj :36 


Section a-a 


/(«"f H. 5. bolts 
k"ft 7 


i t 


+ + l, 

4 4 r 


; ° '/ 2 F 


+ + 


+ + 


4 + 


' 2/Zs /<£>k/k2'-/0' 
Fj: 3 & 


Deto/ / 5 


12 - JK 2 - 6 ? 





























































SKIILING - HELLE - CHRISTIANSEN - ROBERTSON 


mm | ,■ mi in — 


- in i■VitfiliifMitiHi 


S*4rlieiur »I & - C i vi I. En gin«« r t 



REVISIONS 


G-7-68 











































REVISIONS 


G-7-6S 
























































40 UF49 1 Fy- 3C 
5trut / south to 
cot J74-1 


Detail / 


Detail / 

CSl/7?.) 


^ 5 Kft / Fyr 36 

45* tb tit stiff. 
Fy* 42 C4 rcy-'d. 


Detail I 
Csim.) 


Fit 1o Detail / 


2-t‘4 MS. boHs 


8-! / 8"A4QO bolts 
eo. side -■» 

_j 

2-Its l2xh,Fy*3C 


End of girder 

' 14 hF 550 
(See co/. set?.) 


/4 £/ Hanger 

( See co/. sch.) 

F -ir '</> studs & 2-0 
\ ( ( 3 rows ) 


EL E \/A T/ON 


Note 


1. AH welds io be £70x x 

2. AH bo/is to be A325 
{fiction type except as 
noted. 

\ 3 . Col- cap ft detail sim. 

7) to Detail 104 CJO -JK2-1. 


Fif to hear 2ky 

atXCoL fSjzo E 
i i Sc {.opt/* 


fir to a&r 

at coi-J-5*. 


I - 3 ’ <£& 


^ev.g^ec) 

EL. 


4. 


























SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 






-mz3 


Structural 4 Civil Engin««rs 




DATE 


5-f~&e 















O U) 


REVISIONS 


1 14 hF 66 

(See co ./ SchD 

/ 


4 

ft/Oyld 
stiff-, Fy- 42 
(4 re g 'dJ ~~ 


£/. 274 




/'V M5. bo/ts 
_ r/P i4 */&*/-£ 



$&COmS 



El. 276- H H 


14 455 

C See col.schX 

ft I * 


F/t to 


J*6 bo/ts 

2*4“ 

-1 

:ei2t)-iou 


—/Tun i 


r2^<Typ- 


FH to 
bear 

T yr ' 



Detail 2 ,■ 
12 -JK 2 - 76 


l£\9. 


■ *To 


f rtho/ e s<e/-Oc.c\ 

for rebar ylw 








•Delm l /• - ■*— 
(GSfl&fedL __ 


*1 I2-JK2-7Z 'yg,Fg.x\,. 

4: 

Fit 1o\ 

beorOy/^y gF ' : 

• J • • Defa/J *3 V 1 •* 

: 1_ __/2rJl<? : 76\^ — 


"'vs t 


r|F - 


cU * S : •<£ 

_ 1 ^ * 


**s**4*z-ri 


r^-42 


/3-0* 


/<r-3" / 2 - 4 K 2 - 76 A 


i4 *r n4 

^ 5 c <5 COl. 
SCh.y 


£ Girder 


_jy~2 u (Verify) 

b.\ 

29-8" C Verify) ◄l 1 

ELEAATtON 

£ Girder 


■ C-C 9 (Verify ) 
C.i | 


tfh 


14 hF396^ 

(See cot sc/? 


J—LJjJ,—J-L r nC J 0 f g)rder 

^ 0-4* 


b u (f> studs (? 2-0" c.c. 

3 rows -.. v £ G/rder 


&32rl , zFy>42 
T* B 


v 

• io bear 

3 £ v\2-a ¥ at 
* -Col- J'74/li 

/ 2\C c -F O/itie 7i) 
-■Z'b" f£ \ / ^ 

'W* ir 


rH 52* 2~4 Fu*42 


! 7af\ 


^ 4N 
<o CV| 

vs vS> 


Fy =42. 


V: <\! 
-i '4 


N /In to bear ) 

^ Cot J-74/J/ 
=z>'' C c 'Of>ttOV'J 




CNj —' - 


_. 2/6‘ 


& 82 x 2 3 4, Fu .-42 
, 7Y£ _ y 


/ x 5 ?bear Q t '-o° 

7 &h Of cot- J'75/j 

., *7 C c p£, r t ' e ") 

■2's £ 

Fu *42 

Note: 

l. AH welds to be 
\ E 70 xx 

_ 7/rii & bear 2. AH bolts to be 

fl? ct/Ste/l A32S f ''Uion 

—, * (c POM/on), +ype- 

' A' ? Cs^i /-/>« rt / 


Section o-o 


Section b-b 


Section c-c 


' 3- Col. cop ft det. 
sim. to Det. 104 
UO-JK2 -7) 

12-JK2-15 


















































f ■ • ' 1 ■ . — — 

I - ROBERTSON Structural & Civil Enginaars 

I OCTAIL Of PLATE 6/RDER 



Sec/jon f-f 

















Defat 14 


/ J2-JK2-76A 



S'- w 


^ ^74' 


7 


Defat J 3 • —ff 

Fy= 42 K j ; 

/4 *F 550 •> _^| 

(See cot sc/?.) -i r - ^ 

Mi Hpd 

£nd o f girder /-3'[ »_ 


/* W x *" A?/*// / 

/ ~^4 — — — C sim.) ,- 

; -iftk - -\bear (iyp.) — -- 



ayp/ r . d 

\ r* ^ i . * 


OJ l! 

^ 7-0'5 j_ 

/3 J ~3" ( verify) 


13-8 " ^ 9-0“ 

t """ t6 - 5 " (verify) 

29 L 8" (verify) ___ 




# //* 2 Vstiff, 
Fy* 42 
(4 recc'd) 

c£Lzn-b 


Jufa * 

K< #26x5x2-3 
Fy-42 


! -4\,- 


ft32*2 3 #'' 

Fy*42TfQ 


Girder 


it "(f studs at 2-0 “c.c. EL E VA T/ON 
3 rows ■ 

t32«V tGM " C 


J L J" - 14 W 7 398 

(Sec co/.sch 


„ Fu-42 


X/Kfja bear \ -6 
34 ^at-co/. Jasj'z 
i 4 v fc.p.Of.r*#) 


, x'H 
<©, 

'• i'« I 
vo, vo 


-/ /f /6# 

Fy*42 


; N tSi 

* 5; 
-» ^ \ 
Vs. Vy 



._/ /Fi'j io bean 2-0 \ 

3a cc/S.\J- i£/2/ 

3 4 V J-74/2, j 

fC.POpr'son) : J_ .-- 



Fii fo bear < 1-0 

a/ co/. j-i/is 

(C+P. Option) 





■ 

_ 


Fy -42 



32* 

H 


Section a-a 


7 


Section b-b 


?4 


Detail / 

Note: 

/. AH welds to be £10xx. 

2. AH bo/fs to be A325 friction type 
except 05 noted. 

3. Col. cop Ft Deto/t si mi lor to 
Deto/t 104 (I0-JK2-7 ). 


2 -J 














































SKILLING - HELLS - CHRISTIANSEN - ROBERTSON 


Structural Si Civil Engineers 


mrut 


OZTAtL OP 




^^r=r& 































SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 


BP 


Structural & Civll-lnflintwr 


m 






























REVISIONS 


' 7 -/ c ?- Ck>& 


/0-/5-GQ 


/ - < 2 >- G>3 






P\£ V :&wE S 

e.u. 



I2-JK2-79 





















































SKI LLING - HELLE - CHRISTIANSEN - ROBERTSON _ Structural & Civil Enaiifr* 

project wotftp T/?AD£ C£Nr£R 1 Tm ~ E JDETA/L OF PLATE Q/S?DeA 



Sect/'on c- c 





MW 67 { 

(See co/.sch .) 


30 W210 
(Fy* 50) 


J2-JK2-Q3 


- : : 

■ . 


; ->" * 

** ~ •— 




















































w 


fflSS 


REVISIONS 


Section c- c (a? shown) 
Section d-d (odd. hond) 


M /3C 
(Sec cot- sch.) 


4' .3,3', 4 



Defail / 




CP 


* 

r4^> 





343 5^4> 


h /a ‘ 
j 3", 


4'U A“ 


/4 hF/95 
fSee cof. sch. ) 


4 • 4 
*> 

- : • 1 

4\i v.V| 

»0 >1 




l2h- 


nz 

3_ 

“ T - * 

S3 

4 

4- 

^4 

u -r 

4 

4 

4 - 

, .If 

4 

4 

4 ' 

U 4 

4 


Detail 2 
(looking up) 


Notes : 

/. AH we/ds to be £70 xx. 
2. A/J bo/ts to be A325 
trict/on type. 


Fit! os reg 'd. 

for wetd c/coroncc 


/P 0-9* 



- i . - _ 

% *>> 


>:c.-r + 3^ 

j ^ 

' ^ 

- 4 + J . 4 + 

* * K 

4 +- IT 4 4 


Fill os reg ‘cf. 
for muetd c/coroncc 


-- tP 4b*'2 * t'~3" Ctyp.) 


fP /?m / 76x\2-/0" 


4 4 


4 4 


^/G " tP f C 50 L high tens/ic ' 
huck bo/fs C90* countersunk) 
Simitor to Oct. J f 4 J 
/2-JK2-57 


; ^- 30 if 2/0 

(Fy- SO) 

Deiai! 3 (as shown) 
Defer// 4 Copp. hand) 


12- JK2- 62 



















<j> H.S, bo//s 
































































ELEVATION 


sfods 

T> " @ 2'-0* <TC 

(2 rows) 


3€ Vf300 
£y-- 42 


Notes : 

A A // we ids to be £ 70 xx . 

2. At/ bo/ts to be A-325 
friction type . 

3. Cot. cop ft detail simitar 
to Oetoil on IO-JK2-7 . 


Section a-a 


12 -JK2-84 























































Structural & Civil Enginaar* 


REVISIONS 


12 .- 3 - G 6 


2-II-70 


'oechon c-c (os shown; 
Sechon d-d (opp hand. 


DATE G- 7 -< S6 


C ./ 7 V 

e>u / 

C ^ V 
BO / 


EL 2S2 -9--. 




2 - 0 * 



._ /-O" , ' 

of <Z web oO^Q-ZO 


* 3 > x £ 


x; 

•? Ui 


a. u. 


K 

C 5 &C CO/- SC/?- ) 


A/O/e : 

See o/so, OwQ. SK-4-/-284 (/ 2 - 22 -Ce) 
(^Change Vc. S33. OSS) 


Sec f/on e - e (as shown) 
Section f-f (opp hanc/) 


\C>£ >/4 \c vJ nsiC 


t 2 -J?dl- 8 <c> 






















REVISIONS 


7- /<?- 


SKILLING - BELLE - CHRISTIANSEN - ROBERTSON Structural & Civil En gin Mrs 


mJL DerAtt or plate eur&ek 


Prortde packers jn 


DATE 


(S-//-66 


s/a/? grout after Ek-l 
completion of V£3 
Prestress work(Typ iT 


(sec col, seb) 


J5S . 


1" mm 


l W*&7 

-50 


^K*F.QJorr? 
fy*50 / 

J-I" long / 


$4«U?t ) Pyt&G 


Q- <£ *_ (seccol scb) < 9 /T £" K 

6 4 t- 'TK'lNni— 1 from edge base ft b\.".-, // 

_ oT_ YJljj j+f- < r *e) _ //_ E/. VC4 -0 

„ 1/ T 'M'o r /34*1FL Fy,3G ~ .. Ir^iX] . f-fi 

r H-^ It, ,1 /_|| ! Il\ f f/ 7 o/ conafo girder) J 7 / j 


' ~ 1/ 

t, ,1 


I I ;i \ 

! : ! ^ 


I I 


!, Del 4 
'] /Q-m-68 

LJ • 1 ----- 

/ 

3 '-G' 


^ Sim. 

Det. /. <£ 

S/m. 

^ Dcf. 2 

'~ ~Def&~ 
ft-jM03 


L Dcf 3 -<£*LL 

\ 11-JKQ 86 ' 

xk K /fit to bear 

l [> \%> £te/2 


nf 1 IF. 

■i : li % 
I II 


!' ! ! 

m 


Z)<r/ ^ 

M -JK'l Q8 


IO~G" 


4'-O' 


End of Grrc/er ^ ^ — -JOh “ 

Co/. !4 Yf HG JL- V-U- b I 

(s€C COI■ sd?.) ^ 

hf <f> stuc/s 
WO'C.C. 

C.P. / |\ rows) Q Girder 

G " Q " 

■. - •—< ~Tl~ *> 

i \ \ 

Yjl ,--—J..— T._/ y 
k or \ r r /rt 

( J 

8V H ’/3?4 j 8 : 


Qo X 
«o ^1 


/Q'-O" 


Elevation 


/Oh? a iF>?c/ o/ G/rder 

_L: li. Cot M w= 150 
(Sec co/ sch) 


r .< C. R 


'Fy *42 


cp ~n: 


<Z Giro'e^ 

g" on* 42 


-< c. p. 


8 V * / 54 t" ij < 5 V 


j ^ '^o 

*0 i ^ 



Ay 


C./ 7 Flush 

top flange 

cn/y 



^'1^- 
ng?S' 


'■li 



c.Ry-^--' 


Fy *42 


dotes -• 


u __ 

Sect/on a-o 


“TT 


/U-.- - 


-U 


Deto/t / ^75 sho*n) 
Detail 2 f reflected) 


~~ ' y,-<C./? 


Sect/on b-JO 


L AH welds to be E 70 x* 

2. AH bolts to be A 325 fnehen type unless noted 

3. Cot cap FE Defcui similar fc D(S tod /Q4 (tG - JF2-7) 


t2JJCQQ7 












REVISIONS 




■, p -mi ■■nMwaiima ,iarm:jr 'Ctji/Zi fet. ag ? 


SKILLINO-HEUE - CHRISTIANSEN - ROBERTSON 


St rue tural&C4vil-&ngijis«r s 






wr Aa- .4 4* a - .«■ 


Col. to ft conn 
£>rniubr to dc tod 
on (OJKi-0 


+ V 


+ r 


ft w/th C50L fn.gh 
''tensile dock. bolls (90° j- 
coun+er s>unk.) &m.foe to , 

Pe/. 0/7 n-JfC' 1'51 ! 








Detail -3 


7^ 


74 ! 74 


Detail <2> 


DATE 6-/A £<£ 


- f^ft Shffenor 
Fy-42 
(4- Reef'd) 


\-€ 


'ti. 'ft Stiffener 
Fy* 44 

[4 Reef'd) 


k &T\ 

55 

V53> 


G 5 GG 5 kZ 


Cop Ft I 9 slbx ( 2'0 
Fy ~2>G 



p\ N 


/47£ stiffener 
Fy-,44 
'2 - <eq'd 


• lief <fi d S. E>otfs 


Detail 4 (as $hc+/n 
Dctoil ~~5 (epp hand) 


' c.R 
3 U- 


Mofe<> 


/. AH velds to be F 70 ** 

Q. A// octrs to be A 50.5 fr/c+ton type, un/ess noted 
3. Cc f - cop ff Del. sim/kor fc Del 104 (iC-JfO' 7) 


IQ-JRQ QS 

















SKILLING, HELLE, CHRISTIANSEN. ROBERTSON 


Structural & Civil Enginaars 




T1TU 


DETA/L OF PLATE GTKDER 


DATS 


<^-/A 


/ 3"<9 vide poctteis injA6 
n . a s a | Grout ofier con)fi/*Fod^: 
-L —_—~~ j of presort is 
/-G-G9 Crypicart \ x 


MW*07 fy; SO 
/'-/"/ons 


















































REVISIONS 



t====+f 


\ 6 "-f 

s 

6 ' 

D 


i 


n 

11 

A 

+- 


"ST+ 


% 


y + u 

-h 

\ * 


M ' & ft */ff> C 50 L high 

^tensile Hackboffis ( 9 o° j— 
> counter sunk) similar 
_l io Detents 3 44 on 
-1 /Q-jM-57 


Col. te ft conn simutar 
to detail on IO-Jtf3'2 


\ 16.59 


Detail 3 


JU!*' 
j _Gt JBh. 

Detail G> 


jh" ft Stiffen? 
Fg*44 
(4~ Rccf-'J) 


-j- If ft Stiff. 

H Fy*4Q 

> (Q - Zeg'd) 


^33^ 

Pm \r“L.S. 


^ r CapfL40«l l z*'2 , -O 

Fy*$S 


/ % r 


C ^ 

a 0. 


rft Stiff ? (fy*4Q) 
For Detail 4,1%*/$ 
Stiff '7 r y_- 4*1) For 
Detail 5., 


i 

_1 

^/kV FS fbotts _ 

Defail 4 (as shown) 
Detail 5 (opp hand) 


' C.P 
e u. 


/Votes 


/. AH velds to be E 70 xx 

2 At1 bolts to be A S'!5 friction type ; anfess shovn 
3. Col cap & Det Similar to Del 104 (IO JX.0-7) 


12-JfCQ- 90 














REVISIONS 


/- 


OffA WA/ 

AFF 


F£V/£weo 

E.v.. 


PROJ 


llll~ -w* * --+ m* mat 


DATE 


a-//-<ze 


^Provide pockets m 
slob. Qrduf~aftcr ^ 
completion of ' 
pres tress work (Typ) 


i 4 .w=en 


Fy- 50 
l-r'bn? 
hff Q* /V/? 



^ ^MWtG7 
"Tt (See col, setij 


&'-G 














































REVISIONS 




9 - 4 - G>& 




2 -/ 9 - £9 


ID ft A t-V/V 
FF 


F£ V/£r/£D 
E.L. 


tS'TrSX 




zmS 


4 - Recc'd % 

2-/£l v At.S.Bo/h 
E nd of Ginder 

CoU4YF78 
(See qjo! sch 3 



AW 

fv 

/Fit to been* 


■ \ •> 

l / $ 

+■ 


< Tap 

* P 

i L ^ 


/o-o 


IO*i ¥ 


/£/6r/'2*/-ft 6 A 

Fy= 3<Z 


4- 

n’-G" 


Elev at* on 


7-<Z 


■F 

V ’ 

/£/?x/'2, /-7'2 
fyz 3£> 


--rfxryp 

\ 

^^\hit -la Rear (Typ ) 
__g - i's ' /V £ Sods 
End of G/rc hr 

Col. I4+E150 
'See cot sch.) 


*2 gf> studs Cruder 

QV-O" C.C. j 

/*OW5 >) i 


^ Girder 
G* <G\ 


Fy *42 

j 

-K“<C 


Fl/^42 


r ~T 


00 X 

'Cj ^ 


IQ ; /£ ) 

' ,&- - 1 

| 

i *z^Fy-42 

\/ ^ 

r y? 1 — F w s I 

L_ sk. _j 

dect/oo a a 


Co <o J 
‘o 


1 

j 

£. >- 

r-s 

; 

Pi'd 

* 1 

j 

eFu*42 


CF Flush -top 
Jlonoe on In 


_N> 



Fy*42 


f 5 /HS 


/ /7/‘ A? bear ... Defer// / /^CX5 shown) 

^04feuDeito,/ Q (rcf/ccfiedJ 


a. ^ 

- n 

diccf/On b-£> 


i \ f C>rQ c : 


■. AH welds +o he E 70 x x 

*2 All hefts to be A 60d fnchon type * unless net Cry 
3 Col. cop H3 Detail s?t,rulor t-o Defo tl f04 (IO-JFQ7) 


!Q-JK<Z-9Q. 







































RTSON 


Structural^ Civil En g in 



REVISIONS 

n- 1 ^ - G>e> 


?- as 




<I»ts ' 


siatr^rwEaimr 
compJefibn~of 
prestress v&rk{Tgp.) 

Fy~5Q 
/'-ft Jang. 

<3hff G*!' 4f£ 

a/,4'2 
■4- Zee/d 

'll_Up 

*2 ffr <6 H.S.&oVs 
End oF Girder ^ 

Cq/. . 24 VRt/9 
(Sec cot. s eh.) 




Briw 




7^T 


3gjg /zg 

fSe&dol /aafcFpi] 

base ft —. j 


a: 1 -. 




l&fnxrrt 


-—-u 

~Fb*Sd 
ifrtang 


Ef 'lOd-O' 


Ik( 4 -ft* Fy •$<£ 


JVP \ $sm 
Jyp. Oetf 

/fit to bear S/m 
^Typ Pet<2 


4-0 


ft H\h 5 S 
F<J:42 


ll-O 


/9 -O* 


/23xl4ft,Fy*3G 
l (not oonr? Efarpjrcfer) 

K \/fti #0^7-7,. Pet *• /. 

2\ ***' Sbff G<{t4 Ft 
<Oet3 x r *P ^74a 

(4 JF4- 94 4 - <s 

-**-<!•„. ,&« I 

~- 0 ^ 

; a.‘-o 


0” fit to txxrr (typ) 
’2-lk"<H MS. 60 //S 
. End Of Q/r^fer 


A -JL' 


4 V ^fods . lf_ - 

■S^' O" c.C <£ G, refer 

(Q roUS) 


x //z»/-'Pz E , e y a f, on 


^ G‘rof<£: r 


; -~ - Co/. /4*F//9 

(See coi Sch.) 

#/<g'2x/'zx A6<z\ 

fy* 3 a 


s<*3 / y*^i 

f\r^ / 


/=* 



l! w 


K<JC.P. 


N 


. ^ 

^0 \ 

CT) Vj 


■ / 5 / J2 


-#-< 


<T /? F/ush 

fop f/oo(/c 
only 


'Ey ‘ 42 


>| ~Z^Fy.4Z 




Ey*4? 


Fy;<Z 




-/ C.R 


_^_ _ 

Section 0-0 


Q.C 


'Section b-b 


Data// / (as shown) 
Dcto/f £ (ref/ec fed) 


Notes 


AH weids to toe E 70 '* 

Q. AH bof/s to toe A 3QS fr/ct/cn fype, untes-L noted 
3 < Coi cap FB Detail oimitor fa Deto/t 104 (to - jFQ - 


/Q-JBQ 93 




















REVISIONS 


/ 7-/ <^e> 


SKILLING - HELLE - CHJUSTIANSEN - ROBERTSON 


Starata**! 4k Civil Engin««rs 


TITLE 


c&rAt&jsFPt*7^ &m>er 





V/#- 



* i ~— r n-1-r 

* + + +' 


r+\+ + 


t + 


+ + 



r+v- + 


$ //" 43 %; 

Fy*42f 

l-^eq-'d 


+ +v 


M- 1- 


DATE 


<£-//- 6e 


rU- W g *l- / * B C50L h/gh-^Y[7'AMf 5 W 
/tensile Hook bolts (90° \ \ 

^ 4 / counter sunk) similar N \ " 

! // te Detoite d $ 4 on ^ 72 x\\ f j . 

nrl ,2 ‘" W57 f e^e &L x trf^ 

^ -i' Cs> C V \J^L 


4- &//*j s s'- 

r Fy- 42 ■ 

> 7- Peej-'c/ 


W | 5" 4b (7; 5 Tkt) 

4 f- t^ri y 

43°- Q9-OG.7* 


'Co/, /o f£ ccrm simulor 
to detail on /O-JK.3 -<? "" 


2* J L/V (715" 


/£<S6 



'for t'l-JK'l-91) 
Dekcj / / / 


«/j . 

\ / ''4 /<£ 2B ‘V//V) C50L high /ensile 


'2*2 5" ,6\ 7* 5\. 


\~1a 


Hock bo Ho (9C c counter cun*/ 
SiC~iJo' Co Ddcuc 3 b 4 on 
< r 2-Jk / 2-57 \ 


i- -testr -/+• 


v5i ^ 


-4- + 




f For /2 - JKZ-93) 
Detail 3 



32 di Qb 


k t , + i 


rt t 


• - + n 


. & e*ik u 

Fg*52 
4 Hart rj 


! *~7* ' + 


* - ft 


.// / '^k; 

'ity/i 


4T# 


V> /c' .. ^ 4. . T 

Fy-4-z ; \ * 

2-iceo-c ‘24°- 2T 15.9'^ 

[For 12-Jk"2 92, 

Defo// 2 


4 i-'tt 

Co/ fa ft conn simu/ar tp' " 
cJc/o/f on /O -Jk3 - *2 ^ 



TT+- + t + 


■ -m ■- m 


f Fo r /£ - /AT? - 96 < 9 <Z) 

Detail 4 


12-JK 2 -94 










"Gris*. 


zompUsh on of 

r&frisis7wor£ ffyp) 


___ f4*F Q7 3 
^ 

t'-rbng 

Stiff. Q'lk \ 
ft/. 44 ^ 

4 - Rec/'cJ $ 

_ 

/£> // g- fe//s 

End_of Girder 

Col • !4W=/60 J 

(bee co/. sc a? ) 


Iram 



14 tf !5t 

-feet oof. u 


-ALQ*^ ft 


- ^ 1 —7 'b&yverjfti 

^Jdlffom edge of hose ft fry p 
T<2^iT«, Fy7$& 

|\ 1 />*?/ CO/7/7, b^gtsc/cr) 


. K ^ 


TyA- 

^t^Or Typ. rL 


\Det4 
IQ. - 4KQ -94 

*fff 3*\U _ 

Fy-44 
4 - &et>d 


Det. / 


Det-Q 


\Oi' 


\ __- °- | 

/6/9x/ / Zx/^7 / k tt 

fy-3<e> 

EI e lotion 


2/ -3 m G>'-(2>'(cer tifyJ _ ' 

3 I (p 9" Afc rhfypltete - 

^ p^^ nccf / e g /n rj~ r /to' longed 

and cut to leng+h after 
measuring tn field. 


Q 0 dud5 & 

/ 2'-0"c.C.( / 2ro*/s) O/rde^ 


sN 

_ A. 

k _ 


1 

/2'S\ 

V. 

\_ 

/ C 

l**J\ 

\ 

i 

^Fy - 4Z 






:—\d p 


^ Fy*4Z 


(£ G >rdc r 

T 


sN 

^ <NJ 


tvs !. it's 

- y - 

/*> j 

-1 _ 



cFy-42 


JZ.P. 


J 


' 3A/ 


8 Concrete UJCfh 


-j See concrete 
drawings for 
| connection 
I (&-305*) 


Defad / 

Detail 5 


' 


C.P. flush 
/ top f/onye 
only 



(as st?g u/n 
(reflected ) 


Exeat ion a a 


Eechcn b-t> 


drawn 

ajt 


R£V/£W£G 

E.U 


dates: 


i. t-if welds to be E 70 x x 

Q. Ail bells to be A 3'l5 friction type y unless shewn 
3 Cot can & Detox •sum/Sc' to Detail >04 ( to - JKQ. -7 j 


D - JK<2 - 95 




















mm 


prcsfress cnork ffyp. 


See Concrete 
draw/ngs for 


' s f£/9r/'2 K /t-7 / Z 
//- 3<2> 


v Fabricate girder t'-O" 
longer and cut to length 
offer measuring m field 


E: legation 


C.P. fush 
fop flange 
Onty 


Detail 2 (reflected) 


^343^ 

tT*n 


REVISIONS 


9-4- a>a 


/O-lS-66 


/-&-£> 9 


OKAwrv 

A.PT 


#£v/£w£0 

E.L.. 


IQ - JJfQ - 9 ^ 


Eeot/on a-o 


Exec tf on £>-t> 


f/ofes : 

AH welds -to Jbe E 70 xx 

C An bolts to be A 30.5 fr/chon type unless, shown 
5. Cel cop ft Dei. Similar to Dot /Od ( to - JEQ-7) 



























De foil / (os shown) 
Detail *2 (rcf/ectecf) 


J-H 

2‘ rnm 



(Typ/ca!) 














































SKILLING - HELLE - CNJUSTIANSEN - ROBERTSON _ Structural 4 Civil Enginor^ 

project me WO/?LO mABB | T,TLC detail of plate <st*c>eR 


<s-//- <z>& 









SKILLING, HELLE, CHRISTIANSEN, ROBERTSON 



DATE 




(J/rrasonic inspection 


/2-JK2- c ) c i 































LC ):... . -r»- . 


.mi*r imrnfrr- 'ih rnmmmm^ i iinimmimt mi *n mmm rr, , r r n - 

: J»a«a.^wTOU^ii^pi t Biipw All Biyi W ii^'»aqwjwg»y^B: *7 ,tithi 

’*•'**’--■■'■***•’**-< - ■■ -W«r-amiiiMBi> , «i 


7-/9- 


//'5-G>& 


/-a-oq 



' ''\' v *'.K5s 

■ v< •■.•.'••;■•> :. • • 

? ,v.. &al 

vm. mm mat « 

affiteJU&tgSi. JJLu 



3. & oF6*0+* 

su/for 
fhe&6Vnter. 


L- 


Etc. 


'kLl&M: 

IT TYi ^pn»a»!m wik 



-Locotion of in ter mediate 
Stiff, pairs Sfown /n ffef^ 

scbe o'#ie ore measurec/ 

from // 9 /s end 1 . 


Compression . 
^7*/7je /2> J 




•, Tens/on 

\ F/anye F- 


—</W5‘ 


min. 


>5ee sc/?, for 


-rln terme diafe 
Sti ffener pair ty 3 & 
(Except. no re d /n 

Schedu/e/ 

-[>- (AW5 min. 



7j/p/coA Section 


M {gee J2 -JK2-* 
>ese dimensions 


notes: 

/ See /2-J/C2-/// One/ S2-J/C2-//2 for typ/cat 
connection c/e to i/s of beams framing 
to tt? e gir o'er . 

2. Connection? c/efz?// nombers at t/?e base 
of coion?ns s^ppor ted be/ girders are 
Shown on f/?e p/ans. 

3 - 3earing stiffeners are shown on ft?e 
Girder Connecf/on C>eta//s and 
Co/amn Connection De tai/s. 

4. Typ/cat in for/nation sfown on sre fches 
may be o/tered by tt?e "t?emar/cs"Co/umn. 


DP AW A/ 

AG 


£/i£W£0 

E.L. 


TYPE 



Size Fy 


3C\3* 42 


26* 3 j 42 


Web /L Intermediate stiffener pairs 


S/ze |/> | Size, eo. | Location 



f?iy/>t Femarfs 

conn. Dot. 


SO \V 42 


6'jc s 3~ 

Fy*4Z 



14', 66, 20G 44e;56G~ 6S6‘ 


4syo;/8o J S4 o]g3o;g7S 


360* 



/Z-M2-//4 


J2-JK2-//C /2-JKZ-//& 




/Z-JK?~/00 


:asii. 
















































y-4-63 


/O-/£-G0 


w . j - i . i — -^ ryyjg; era 


«ww. ^y: *» wi ' jiw 



*'< % " 


/^; *s' 


/2-JX2-/28 1 /2-JK2-/Z9 ! /? 


/? /r?ygr/7?e<f/afe' sf/V'y'eners -/-ode. we/c/ec/- - 

fo toff) fop / bofforr? f/onje 5 . 5 . r77//j. we/e/s ) / 2 >- JK2 - /Of 










































































































































































G-v-ce 




S-30-G& 


/0-/S-G8 


//-s-G8 


/- ZO -GS 


ryj?£ 




S/Z43 


J6tt 26/2^' 36 


jei 2 o\/ 3 4 


Jej 20 '*/V 36 


J6K ZO'*/3f'\ 36 


J6L Z4'x/V 36 


J6A1 24'*/*4 


Jett 24*/ 3 4 


jeo 


jep 


jea 



22 *'2'* 3C 


3C, 


J4N 


J2J 24 * 2 



Sfxe I Fy 


£/'* W 36 




£'* 3 s' 








S2i/* S S' 36 


S2‘Z*^" 36 


SZ'Zx**' 36 


4&'*/ 3 s 36 


36 


43 \ / 3 a'\ 36 


4S'* 3 4 4Z 


50?*r 42 




-r A^jaZariorr 


/#: 7£*J 360; £25' 


/32*> 260^ 470“ 

7S'j 246", SOSWOG" 


/3Z~ 


M*j /£&"> ZSG^SOG ' 


£4^3?^ 


/^S S5~207*> 3/0~ 


/32*> 303 ; 40/^442' 


24(2 " 


/32 m >4?O m 


/Sj 2*0", 360* 


/4 m j4-r*/39j30G" 

/S3‘/6 


JUJUUl 


jSSsU/sa 





/2-JK2-/Z? 



G\ *3 


A 



Won e. 


None 


Won e 



/Z-J/AZ-/23 /2-J/C2-/29 


/2-JK2-//3 ; 
AT*OJ 


/2-J/C2-/30 


/2-JK2-/29 


/2-JK2-//3 

A 7* fie <5/ 


/2-JK2-/30 


/2-J/A2-130 


/2-J/C 2-/30 


/2-JA2-H3 
Afcpe. (5) 



/2-JX2-/30 


3k 'z Ay -42 

58.5: - 72 . 5 ; 134.5', I6&.5T, 253.5'30/.5' 

S\C/y*4Z 

50.5*G0.5A/4G. 5*, /56.5~ 


Hone 






I2-JK2'IZI 


I2-JK2-I2& 


fZ-JKZ-UG 



6S'* 3 4 36 


44 * 'z 36 


<s<zrvV' 


52 «% 


G*« 3 S 


Non e 


'G t 29G 



SEE / 2-JK2-/OG 
FOR BRACIMG DETAIL 


AJ5/G6.S’0 to North end. 
See i2-JtCZ-U8A Par 
detail of hanoer atJ3~& 


Am corn? eboth ends 
/2-JX2-/J3 tape K 


Co! Conn. /2-JKZ-/4& 
Am. conn e 6o//? ends 




9G, /3G / 27G, 3GG, 45G 


!90hps ! !QO hps 

--j--- 

358 bps /2-JR2-/36 Co/. Conn. /2~JK2~/4 







5ee /Z-JK2-/00 For s/Aefc/?e?s 
one/ O&ncra/ r?e>/&s. 



































































































































10-/S-O8 


3-17-09 


KQA 


KQ6 


KQC 


K2D 


K2E 


K2F 


K1G 


K2H 


KQI 


K27 


K'2K 


K2L 


Mm 


J4-P 


J4Q 


K£A 


Size 


24"* 2* 3<S 


24 i V 


24**2* 3G 


24"* 2* 30 


24"* 2” 30 


24'* Q." 30 


2C'*2' 3 G 


2 o\Q2" 30 


2C"*2" 


2&‘*3<t‘ 30 




52-vV 


5VA m 30 


52% V 


3o 


52" < *4 36 


52V V 30 


52% V 36 


5/V V 3G 


5rA 



49t"* 7 a' 30 



24 % 2i" 1 36 


22"> 3" I 42 


2o \ 3' \ 42 


5/%V 30 


$/'* V 


3d* It" 


So"* It" 


S3". V* 



30" 

144 * 

258". 37 2 1430" 

14' 

52*, 

132\ 304" 

2/0; 

304’ 

- - .. .. 

78% 

238% 

ate: 43<z: 

lb8\ 

- 

- - 



I2-JK2-1/3 
(jype e) 


12-m- 129 I2JK2-I28 

, (OFP HAHO) 


I2-JK2- Ut ta-m-129 


n-JK2-U£ 

(TYPE E) 


12- J42-129 


12-JK2-T49 I2-JK2-I29 


(cr*h" (bor 230" 


75" 41T 


I8\ 152% 240", 300% 474 




F2-JK2- U3 
(rrPE e) 


I2-JH2-/39 


12 JK2 -140 


12-JK 2-113 
(TYPE £) 



I2 -JK2 t/3 
( TYPE Pf) 


10". t20 


196" 450; 


48", 120" 270," 420" 408 



&: go; i74; 3as; 4c?' 534 ; 


4o2~ 


39& n 


270 , 3fO 


I2-JK2-/29 I2-1K2- /33 


12 JK2-1/3 

I2-JK2-I39 (rrPE E;) 


I2-JK2-12S 
12-JE2-/29 (OPP pAuD) 


/2-JM/-3S 


~7ZOji;2-/45 /E-JB2-/Z/ 


Y2 -JE2- /2/ /P-J/EZ- M7 




<.Aview«i.C> 

2..L. 


See I2 -JK2 /OO FOP SFereHBS AMD SEUEeAL "A"- IUTEP MEDIATE ST I FEE *J£ PS TO £>£ Y/ELOSD To e>OTh) 
1/0 TES. TOP 4e>o7TOM FLaHOES. ' AVI. 6 M/kJ) _ 

SQ-JKQ-103 
















































































































































Structural & Civil Enginaars __ 

plate Girder welding schedule, | oatc /-e-G9 


mlrdM 

E 25 

Cm2 

J<bM 

/ 

% 

JGN 

/ 

% 

JGO 

2 


JGP 

2 

% 

JGQ. 

2 

k 

K2A 

/ 

3 6 

KZ& 

1 

3 6 

A2C 

1 

3 a 

KZD 

1 

L 

KZE 

n 

h 

KZF 

/ 

% 

KZG 

/ 

% 

m 

/ 

i 

A2I 

/ 

% 

KZJ 

/ 

5 « 

A£A 

/ 

i 

*2L | 

/ 

i 


i 



WELD DETAIL 1 


WELD DETAIL <2 



WELD DETAIL 3 


NOTESs 

1. Weioincj £/ec trades ro be E 70 XX. 

2. This schedule is inreodea id show 
typical web - flange weldlqg. Welds 
shown in actc/U on 12 %/A 2-105 to 1SS 
shall apply for portion of girder shown. 

3 . Ylhere Column bears or girder from 
above or below^ fid web to bear 
on loaded filarge for length of 2 L ci 
cm /ess we/d detail 3-is called for. 
Complete penetration weld may 
be used as on option to f/ttSng 
o f web. 

4. — Complete penetrat/on we/d 
between web 4 dop d’/ange ft?ru -out. 


MSA 


/ 

/ 





































































































































































/■z-3-<za 


/-a-e><i 


l-20-G> c ) 



II 



<g 



f?-JK2-/25 


(A// ft? 42 


F/on?e /&26*2 


/v/ fo bear" 
2-0* at 
Co/. J7//5 
(C.p. opT/on') 



In Termed/a fe 
s/'/FY'iener t 
&s <z~x 3 a’ 



/. A// mo /e/'/a/ *////} fy-42 except a j no/ed. 



Section b-b 


A-F. 


Sect/on q-o 


/2-JK2-/05 


















































• • - 


sss m. 


SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 


Structural & Civil Engineers 


E/.307-Z 


3^i^230 


Typ 


Sf/Pfener /$s 
7'z"* J z'(in P<*/r 5 ) 
Where brace^ 
o ccurjfTy' 42) 

r*P- > < ; : i> —■ 


Tmx. 


girder 3/?Acme deta/ls 


5-/-6S 



J2E 


£/. 30S-J 


'• - ' TT 


J /*1 131 IH/V 










<5**\ * 


'We/d a// sMff/4s dor J2£ 
^/o do/forr? P/a/?fes- 


braces /ocafed of every 

3*'2* Sf/fPener pa/r oo J2£ 


/Vo fe / 

/ So/ds ore / ~? A 32£ MS. 
Ar/cA/or? fype cornecMoos 


f2~JK2-/GG 









SKILLING, HELIE, CHRISTIANSEN, ROBERTSON _ Structural & CivH Enginofi _ ■ -v "'•*/ 

pro j ect 7^ £ m 0 g ld r/zAoe ceurER. I 7 " 1 *— ‘ ~ girder, details ~ I ° ate 4-3o-g9 



















































SKILLING, WELLE, CHRISTIANSEN, ROBERTSON 


project WORLD TP A PE CEA/TEP | tmM 


Structural L Civil Engii 


<S/AD£A D/Zr+ILS 



ISi HU Mil 



/& -/o" 


19't-2~cover a (r r SC,)rte. 


4-30-G9 




/£*/ 


OfESSlO* 


P/o~*r 


( n 

o3W/30 


\ S'r 




3sAiff~ 


3 /otboies 
(sec Mote /) 


/-tf" I | 5* ; 


l-6'z 


1>Q 

/2-JF2-/09 


/2-JK2-/09 

C* 


(fyp) 


/e e.F.t 

0*6 -42) 


W V !° 


I 2 -JKZ-I 09 


5-0- 


U /\cM 
/"/? ^./r 
(FySC) 



3G> rF300 
(Fy-SO) 


A/ofcS : 

/. Provide 2 5 s S/of ho/es for 7 S &MS. 
bo/ts (A -325 /r/ct/or? type) OS sAo*v/? 
Tighten bo/fs a Pfcr pouring 
concrete to the strip of const jt. 
as shorvn on P/on. 

2. AM y/e/cJs to be £70 xx . 

3. Provide r/oshers 2'z* s e ( s< f- °r 
round) with Py SO Acs/ for a if 
bo/ts over s/ot ho/es. 


/2-JK2-/OS 













SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural & Civil Enginuars 


TRADE CENTER V™*G/RDER DETAILS . 1 | PATE 4-30-&q 






























WORLD TRADE CEMTEX 




NO ST/FFENER AT CONNECTION 


Girder 






+ ■ 14 - 


+ II f 

+ II * 


+ i +■ 


AWS min. 


T>eom 




/y// as re faired to 
provide surface coo foci 
Tor friction bo/ts 


Sect/on a-o 


+ M + 



We/</*/ 


no res; 

/ Use / / 5. fric tion bo its b32S 
'{A490 for o/i conneefions 
T/ 3/0 wit/yis? Zone J-Z f J-4 areas i) 

2. Size one/ number of bo/^s, 
sbe or piafe tbic/Cness onot 
We /</ **/ to be c/e fermined 
by beom reaction. See 
p/a ns Tor beam reaction . 

3. Fbree& at t/ye connect/on ore c* 
veriicai reaction from /be 
bear? (F), any a /yorizonioi 
force e<?t/<yi tc> 


/ 2 -JK 2 -/// 




















/?- JK2-//2 













Hi 




■V'-- 'v 




u^i-ltXIvil 


ILLING - HELLf - CHRISTIANSEN - ROBERTSON 

™ Jt **J%£::WORED TRADE, C&JT&R GtROZR CONNECTION {DETAIL .ZI } °*" jr-v-gi 


.' “7t a* ! “T"" f“ 

DAT* 


&Q& p/crnS , S////& 7 &'Acxxr/S<ar?s sneasisnee/ 
for /ocorf/orr ~ ** ““ 


« 

*0 <5*4* 

c ^ 
a: 


--—— 

pt?sr 7 <£ sp/see 

5f//< r<e 




+ J 
+ ♦■+ 


2 sp//<re/& 
rave. ea. 


_,5CH£ D UL £ 

Tjp<Z 

Totd No- op Bolts 

9plica, Plato, 
Thickness 

mm 

W*BU1WcM 

3s* 

& 

3a-r P 

masam 

c 

73 - /& 0 


/W\ 

D 

56- /' 0 


HL 1 

£ 

44* — r 0 

mtmw 

mm 

jBtZSBKMJtBk 

wm&mm 

G 

4o- r 0 

Y 

mm 

52- r <t> 

9/6' 

j 

72 - ! l s'0 

n 6* 

K 

iz - v# 

>4 

L 

2o- r<P 

V 

M 

4& - /'a"<P 

•t 

















No 

/. 

Z. 


CS: 


Sph'oz plates arc, Fj^Z. 

Ip join I no weds are uneqoa! in 
th,'cP>n£sS p/// piatdS are 


required * Insure surface- 
car tacT por pr/cdicn bo/iis. 


I 














































^,>1 . ■»« - >» www r+1** wars apse 



^ Typi'ca/ web 
(See. schecfv/e) 


Searing si/f'f'enersj£l£k34L" 

<7fP4Zl) 


v4?/1&• R °^ 



c./?. 


3 4K/0 



f* **\ 

Jo — 

> *- 

V) C\| I 


____^ 

^2 is *4 *4x x3 


\ 

\ 1 •- 

- 1 \ 



, l ..- 

t'/' 

'*■ /Pj r ~ 




IT 

2£, 
" Typ/ . 

/ 

/ \ 

— bi-p- 

4-/'s '<tA3?€ 


-4- 

bo/Ys rfr/cf. /yps) 


Sect/on Q-Q 


A/oYe : 

Some bearing 
sY/VY'eners om/YYed 
Yrarr? e/eraYion Yor 
c/or/Yg, see secY/or om 
W e/cYs are Yyp/e a/. 


I2-JK2-1/£ 

















y, „ » - . V - .. 

V V ■, 


- i. ..w 

•-f 1 ;;_»?*> - 


. . -. a .** - * 

v 7 i#>- ■*«-»•' .. 

tij 



/^) 


fT<ip\ 


C.f> 

(n,p.y 


3 <s nAT 


:ii 


+W + 


-U? 


sr.309tej 


/&-/br*A49o bo//s 




Zx/ 9 /a* *490 60 //S 

CFn'ct. iyp*) 


J2G 


Beartno si/Ms* 
/0\/ m fy-42 
9 4ref</ 

a ~ 

• <$ 

\ ^ 





/i [5/o/ //7 

FFr/cf. /</pe) 


20-/fe1^ f\490 6oMs 

(Frici. i/pe) 



-4 T- 

4 + 

f —:r 

I 

4- +| 

t * 

I 

4 + | 

•4 * 

.1 2JLS 

4 4 

4 + 

1 

4 f- 

\ + 

1 Uj 

4 4- 

11- 4 *■ 

I «o 
% 

4 4- 

4 4- 

|+ + 
1+ -» 

\ * 

+ 4 • 

|L ^-+- 

--4--*- 


Sec//or? a-a 


/2-JK2-//6 













SEN - ROBERTSON 


mtmrnmmm 




I Structural & Civil Enginaar* 


G/ffDER CONMECT/ON JD£ TAILS 





%$?//<:<? 30x/0'x / 2?/2 l ?22; 

(Affocf) fram/r?? bbarn 
Connec/zor? /o sp//ce fc) 


/2-JK2-//7 













<Zo/o/nn 

o/Aers) 



Q (T>ik> 

J2C-J \ 


/>'/ -to \ f Z k 

£>eor / V 

rrc/p) 




\ 


L 


c/? 

(T<JP-) ' 


























REVISIONS 




SKILLING - HELLE - CHRISTIANSEN - ROBERTSON Structural ft Civil Engines™ 


7mjE CONNECT/ON DETAtL 


m <•-+ 

Extend sf/fZ 
/ os shown on /2-JX2-/4& 
p-| s' p"] / ho ho ft. f/on g e | 


G-za-G,e 


u/t* 
of i 


son\c t ?i 
wye r& 4 'c 


f/'ns 

/ 

/'-O' 





/2.-JK2- //3A 






















F/hish 



I'Z-JfrZ-lB 































SKILLING - HELLE - CHRISTIANSEN - RO 


Structural & Civil Inflinwi 


•WF. 


rTTT^SSW! 


GIRDER COMHECTIOU OETA/L- 


G>- 7-G8 


RCVIStONS 



IO''2 ¥ 

-Wv- 

Column. — 

(14 +T QQS) 



- —v~ 

/0' 

m l' 


-K. 

: 1} ■ 


TTTT 


+ 

+ --- 


*+ 

+ / 


/-'o 

V 

--4 - 



il-Jk 4 ! - /19 (Stm.) 


2l's-e*4x% 

(Pro tide shims 
bt*i. C'z> 4 00 / ) 


ip'* 

^ £L30a-Q m 

i 



to bear (fyp ) 


P- (Typ.) 


s 

■ h 


G - / fa"d P S &o/ts 
(A -325 fr/ct type j 


Column — 

(14 VP 223 ) 

IO'-Q" 


1 IO* ' PC ' ! 


' 2 C 7 \jp 


- 0=1 ^ 




S<?c//on b-b 


/2-v/te- n9A 











k f 

paa.‘- --U 

- vX*-A ,-.. ;■ 


MIWBiEBfegfe 



H . ^ j ■ * » H 







'•■f *..:. . ' -^' ■■ '•■ • • *'»••»- • j*, <rr • 1. 

'.■-.V:V.i' : -':T^&^;-. - y ■ ’«&*<* iVi 4 iftilii frifi i . - n hi V iliHiif MBHIitfMtfl Hifc TltiY if (H'ffri lifti fi~ " 



■ _, 


..,— 


see /2-JM3-&S 


« 

VI 

VI 

\ 

rr 

j£+\ 
t&sm "■ 

bo/e^jm j , 

, 

V 

¥*? 

cry* 4 *) 

r 

r 

r* 

V| 

' ' 1 

jTK 

A 


SfJPP. /t s - 

4VV**/ $\ 


A#,S' 
min t 


+ * Hi 


*/#V 


(Otto 


A3 



TZ?-S* 4 * S J- 


jr^ . £/3 o ?&2 ^ 


,f// /a /bear 

rryp.) 


fTyf*-) 


P- rpp)\ 


4-/%*/4b2S U‘ 


f-jr- 

53 f 

--Jk. 




Ys/jfsn /& s jby o/Yers) 
sTzrT-^'ryp:) 


. Jeanne/ sifpfenans 
7 y*!Fyz42 



(L.truss JTS> 

•parts 


/-GS 


/v'o^ O'-O 


+> 

a 


/2-JK2-/20 































UINC, HElLf, CHRiSTJANSEN, ROBERTSON 





Stricter, 


WORLD TRADE CENTER 


TmJt G/RDER COA/fitECT/OM DETA/iL 



MVWONt 



/AK5" m/fi> 
(Typ-) / 
F/t to bear 
(fyp)' 
A MS n?/n . 

(ryp.) . 


2- 7 6</ MS.ho/fs 

(fi-32$ f/'/cA fy^ 
(fteg A 4 ?/e //) 

2*S‘ 5/ o f ho/e 5 
fAro Sea?- /£. 

^ C.R \_ 
5 (Ty*y 

*< 




2 y g' 

C/yp> 


D*»»K 

/4 .Z.. /^SPAfjQU/ 



fAWS 

\m/n. 


^£-/'S~A -3ZFbo// s 
?^( rr/C7t /yp€} 


t£ 8 *j.«a-o s e 


2'ir* SV 


2 S & 3/of ho/cs 
thru S/ d . of3GhT 


Sear/ng sf/Ffttflees 
/Ox/'z'Fj*4Z 
(2 each side.) 


{f/t to be or 


3<Z»r/35- 


Cap f$" 
2'h/?/cK 


3 3 V /Q 


Sec//on a-a 


A/otes / 

/. F/ 0/7 Fen a// foo/Fs on/^ QFFer~ 
poor/ng con ereFe Fo F/?e sFr/p 
oF Cons F. JF- as s A? o*/n> on p/an. 


/Z-JKZ-/2/A 




















































































REVISIONS 


•w 




f/'n/sh 


i 

i 



/2-JK2-/25 

















fshim 7c* Ay oMers) 
S~J4D 


K 


s: 


S&ear/ng sf/'/Y'eners 
//t/Z'x/'2'/)3£Oy/Z) > 


£-/'£ *44326 5 



I2-JK2'/2<2> 





































OKAWN 

G. T. 44. 


Col U4VF426) 
by others 


EL 309 i 8 t 



(Shun ft's by others) 

/tf —fyypJ 


c 

-J4D 


(Typ.) 


Fit to bear 

(Typ) 


Bee rtng stiffeners 
&/$*«/£* (A-3G) 

(Typ CO. Qrcte) 


- <fTyp.) 

Jemp. scot 
See Sec/. C on 
/2-JM/2G6 


'C.P.(Typ) 



8-/%'</ US. So/As 
- - Co/. /See xhedu/e) 


I1-JKQ.I2C& 


a //t*r 


Fit to beor 
(Typ) 


Notes-. 


4- r# MS. 


+ : + 

+ -t- 



Sect/on a-a 


2 -^8 "dot botes thro / "tf 
attached to 3C tiff 


J 


tr 

— 

-p 

— h 

r- 


Sect/on b - b 


t. AH MS. botts to be A-325 friction 
type , except as noted 

2. At! we/ets to toe E 70xx. 

3. Provide washers 2't « s & (.square 
or round) with Ey* 30test Par 
a// bo/ts over' s/of bates. 


12-JK2-/2GA 






































ftrlAlMsfH: ROBERTSON 



THE WORLD TRADE CBHTMR 


TITLE 


GfRDEP CONNPCTW1 DETAIL 


-tv.' 


/-20-G9 



'■ Co/ on fop of girder no/ 
Shown.Sets Sec/. cj on 
1‘1-JK‘l’iQGA 

r£/. 309'S m 

\:z z a 

V_ J 4 0 

1 Q U. 3. bo, ts (A - 490 fr/cf type) 


Bo/I'A" 7 Q'<fi H .5.6o/As (A-490 f net, type) 

Tighten bo/ts erf ter pouring cone, to the strip of 
constr. Jt. as shown on p/on. Shim Ft's bhv. 

33 HE 4 Ft's to be field measured one/ 
positioned before tightening of bo/ts . 


ft /Q.'*f 


ct/on c-c 


Notes ■ 

J. All we/ds to be £70 xx. 

2 Provide washers 2'z (sguore 
or round) wifh fy s 5° Arsi /o r 
o// bo/ts over s/ot- ho/es. 


~/c.p. 


Vk /O ' 
















* ; ' ‘ ‘ . I > 


atf-/'. r>•'. «*., -«a*^ *. '-*y*/ -».*. 


.• > 1 ' Y T’"'; 


-JF4 


//3ofS 




Stffinrxir 

F/a-Zzs 



^Typical Wlb 
£qxl /i Girder 
^chadoJd >> 

-- • Y _ 


it 4 


r O^\ 

/// vo 



tst&fa: 1 

Soma $-hff/Ln c,rs Om/¥ icd 
from, c- /cv'a / ion ,jPor 
Tc/ariry ^ sza. 3 car/'on Cl-cx 


^ / 



S <L C. i i 


O A7 


b~b 


' ,* *•£; " ::v* 5 : 





*»*:.•• :-:.Oi?M td4 


a' .xt: ■■ar&i 




£5 & c f/on cx-ci 


IZ-JA 2-/27 


















WS min. 
fr<s P ) 


WS. min. 
rrypo 


c.p, fryp ) 


/2~JK2-/Z8 






























REVISIONS 






&*&*»>«: •». •>»*»'. *-w*3K WrW.v tifftot 
u&> t ; 11 - “ — 

•M ' • * * * 


-yateSm* 

i ■iiiiii)aijMi«««MmiaaHM l aa«Ma^ 



/2-/VA32S 

rtt 


. <*./& 

ms 

!'G m 


Column 

tt 

1 2-Q‘ 

s'JGL ! 


, J?TT» -. 


K_/ A.W.6. mm 

V~^(Typ.) 

Future sp Jtcc 
x/G-rgAS'lSU * 

i | y -. E/evahon sec pJetn 



-*■ +l| + t 

4- +l| + + 

+ 

*:r 

■*l] + 

4 4|l 4 -f 

Jl + 

+ ll 

4 4jj 4 + 
4 411 4* 4 


+ 44 
4 4 + 


ft (B.S) 


Mfl&J 


^ GJjo AM 
2irG*4* 7 /G*: 


/A.W.S.m/n 
$P(Ty P ) | 

k 


Krr 

t" 

Typ 

_K 



■Jt 14**4 (T4B) 


SL_ 


(Frtd. type) 


Remove 2ir 6*4 otter "future splice 
has been completed 


Seor/ng stiffeners 

lo'**4* Fy-40. (Typ.) 



U‘ 


- A(— 

- —A,— 


°6 n tO‘ 


Sec+ton o-o 


DRAWN 

G.r.H. 




























































SKILLING - HELLE - CHRISTIANSEN - ROBERTSON 

PROJECT »£ WORLD TRADE CENTER I T,T ^ E GlRDER 


S tructur*! A Civil. tngitfrs --- ' 

CONNECTION DETAIL I OATE S-t-dS 













ill - CHFUST1ANSEN - ROBERTSON 


TR4CE CENTER ™ .. GtRQER 


REVISIONS 


i- n-o>& 


!- 8 - <J9 









Df?A*YW 

AF 


#£Vi£ *Y£G 
&.U. 























SKILLING - HELLE-CHRJSTJANSEN- ROBERTSON :i S S tru cittrAU & X ivi l E n g in •• r* 1- 



3 & c ~b / o n O- O 




















a 


s - Hitts - 








m mRLD TRACS, CEA/TEP | 




in««rs 


GIRDER COA/NECT/ON DETAIL 




















6-7-Gg 


7- iq-c>e> 


j?/3o8-q 


A MS. *vu'n. 


''AMS. min. 


&eor/ng s/z’/festers 

/o\W7pfr)(fyp.) 


A M/5, min, 


ft h/5- min. 



fs T y/- 

Typ 




r(c.e 


8 - ?5 V 4325bo/Js 




Ti- 

/4 M 

_ ,A _ 

_ r z. 


J Sk/0" 


Sec//on a-a 


!2 - JK2 - /3S 











REVISIONS 


7- !<=}-&& 


/-8-G9 


JQ.H — 

Bear ing Stiffeners /Q**Q 7 /e 
Fy • 42 kst. Typ. 

E. 3. of ueb. 





m- 



w dH. I<1-1 KQ-146 


zp -^7 

X -^-(C. P Typ 


J3?4 




~^<ryp. 


Bearing stiffeners, f(X2 /<£ Fy+4Z ks/ 
un ‘ T VP ^.of web ' 


Web as shown _ 
m /? Gi refer 
Schedule IQ-JMdOZ 



\vb:*w'rt<Q:~'r—2 

c.py— 

*» ,v ^ 

'Ey^42 ksi WTyp - 


—K<c^ 

%«r 

__0*/6V /t325 bo//s 

Id" 909 c (fr/chon type) 





Welds ore AI SC mtn/mum 
unless ofherw/se shown 


DP AWN 

A.F. 


REVIEWED 


Ref. d w 76 : IQ Jk"2 - /OQ, SJ - 75 


I1-JI5Q-I3G 





















REVISIONS 


/-8-C9 


Typ sijf 
Typ Xvf> 




Web l f 2 Fy -4Z ks/ 
C.P.\ 

i Typ - 


+i + 

M + 


-Qx4*$9l £r.S. of web 
Shim for fuJi web contact 


4-r<t>AZQ5 Typ 
friction type 


C.R 


Boorrng stiffeners 
2't<lC)Fy*4Z ksi 
Typ. B.S. of web. 


/<?/ 


Web os show i m 
ft girder schedule 
IQJkQ.-tO'l 



2 % 4 <T ft* Q'-Q:- 

C#> -K“ 

Q&Typ 

IVTyp 






8 - / fa*d> A 525, /8* gage 
f nation fype 


Ref. dwgs * /Q- JF2- lOQ 7 SJ - 75 


AWN 

A.K 



)Q-Jt<Q-/37 
















4-/*<fiA32£ 

frictio n type 


— /£>-/£ V A 6*25 frtchon fype 
2 &- 4 * 4 < s < 3 < 2 '- 5 ¥ 

Ere chon clearance £.5. web -fjdmcrc 
ftoude shims between web 4 £& 
for fuiJ surface contact . 


Girder 

(Girder not shown) 


fields ore A ICC rntn/rnum 
unless othersc shown 


G/TAwM 


See del tQ jtfQ-/IQ. for girder conn Shim os 
fun contact os g/rder */eb. 

























































sJ*csrAU<>*>' 


column 






^4 


c.& \ 
Llyp both 
r/anqeiv 


4 -r<t> A3Q5 
... bQf+S _ 
(fnct type) 


J&eor/ng st/ffener 
& Typ 





C.P .: 




Sec //on o-a 





'a*ryp 


Stiffener It's to Itne op 
W/tt? column flanges 
below 


Mote*. Some e>t/ffeners om/fod from 

elevation for cbr/ty. See Sect, ct-a 


!Q^Qt40 

































HBS8? W*± vflfcsk'^ s& :sasgga uges Mag**; 3 * jer^yt* : ^mmw^mmmmmmf^ i .... 

!MS J #l«pW ssiaisa]••'*• *-•^1 


M'BVBUtMt^S’ „ 


. J ^v.JEIl .,, 

1?k » .* ^/ r •iJte-'-.. * jsz* ^J*.... a in* isi wd wfe am iasateLa sJki j^ssa*^ ^lecuuam 

»■ .v«s*a»ua.?» v^WVMBM* MHM* WWVAmpmib^ ^ &. . v„iJ J®*-'* *r. - ... AR KMD 



IQ-JKQ-I* is 











































c v&Ssi r*i*'n~ 

naSLtE&US!^^Sa£}t3ti.:.r. -ntv-mma***mm**™ -- <* -•*-™ 

, T - . - ^yrnw^^mm 



mwostTL.' • • *«.• .•ii*3ssa«» 

i " aatwif- v.-mi«i 



tAMESSBIflES £*B5«BEfifflfc- S^aHSRttKMMi 
S&ggKS 


REVISIONS 


J4Q 


Typ^ 


_ A9' 



See IQ-MQ-/42-' 
for col conn, dehr/fc 


Girder 

ai 


See IQ-JKQ-142 


Typ each girder web |l T 

<■ 11 *1 


J40 



“l8-r<t> **90 

(friction type) 

typ each L 


/-'<?' 


V^l 


Girder 


-J 

J 



\ 

1 




■ - [ 

f 

_±_±: 

jt±J 

3 


JQjrljt ft 49Q 


-/&-/*# 4490 


E/evohon Section 


Plan - Sec//o /7 o-o 


/%/ ofepe : n-JM-MV, 5J- 7<Z 


H 2 -J*?Q-/ 42 > 















4>- 1 1 A . l f '•, ! - - ^ -.. . • 

SKILLIHG -REiLE - CHRISTIANSEN - ROBERTSON Structural & 



™ '° =h Tt + E - W OK£& TRA OE C£N TER I TtT ^9g»A/ COMNB^fOfifDeTMfi- 


J-DATC 



Ultrasonic - 

inspection of col. 
flange requ/red. 


Section a-a 



















/-S-G9 


SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Stwietoirel 4 Civil Engineer* 


’" OJ ‘ CT THE WORLD TRADE CENTER I™ 1 * GIRDER CONNECTION DETAH- 


DATE 


9 - 4.63 


£ 7 . JQ9 : 3 ; 



C.P. Typ. > 

0,^~ 



% "Bra. Py - 42 

G> -?«9<y 


4 <4e(> 



(P/6^/8'- 


C./? Co/. /7ys 






V 






Sec/. 


a cZ 


'I V//J. <vT4 












SKILLING, HELLE, CHRISTIANSEN, ROBERTSON Structural 4 Civil Engii 


THE WORLD TRADE CENTER \ D£TA/A OF PLATE GIRDER 


DAT* 


9 -4-G6 


£/■ 297-9b 






















REVISIONS 


/o-/£~<+8 





ma& 


SKILLING, HELLE, CHRIST!ANSfN^ ROBERTSON Ml CivilEnginssrs 


* 0 *** TH£ WORLD TRAOt C£WT£R A™* DCTA4L OP PL/^TW^mOgR 


DATE 


9-4-66 





4 x 15 


3 egr /tjq s4//Ys. /tT*2* 
CFy- 42 ) 


'See /?-JK?~ ! 4 <o -for holes in web 


• <C, P. 

ifSro- 

&- /6 <fiA 32$ bolts go-. /4' 
(fr/ct. type) 


/2-JK 2-/47 





















REVISIONS 




(m) i 

\v v y a 

\V ^ 



/2-JKZ-/4S 




















36 Hf/36- 


H464ZOO 






^ a bo/e-n A,/ AA 


f t* 


*.6' r %J* 

(S* e '* 


«&> 


/ 


M464/63 


'*-70' 
^5 . 



/ t '/?e/orn\ 

a / bo/*/ /g^, 

33/F240 


CofiX bo// $ 


Sec f/or? o-o 


2 Is «< 4 * 9 /+*2!-4 , tYeen/')' 
(Fy*3^ I 




7y*- CO/7F7eC f/0F7 


/y* 

C/2- 


JK7~30) 


33HF 


!U 




M 

^» » 
C\j N 

v'l 

v> ^ 

•o 

% 



'/& &/r-</er- 
^K2& 


■ •*'-. *V * 

mu 


3& VF- 


U\ 

tfy/O 


?K\ i It* 


/4. 7 S</ MS- So//s 
{'/I-490 fric/Son ?yp*') 


rS/' YF# / 

Co/. CO/7/1- 

same os 
Ocfa'/ort 

/2-JK2-/Z6 



Sec//on 6-£> 


/2-JFZ-M9 




















r~ 2 assii 



! f, 





































s//-& ’ Y*7.vw*»f. k ■jjgjE>/*><7 

mmmmmm 


■Taji ** 


E £$ J» iM| : 



/4 W r 43(Fy*42) 
Perimeter 
beams CFyp )—- 

\ 

a/orth 


Structural & Civil Enginaart 


EXHAUST...HOUSING 


fZZTZfTTST? 


\ G-G-G9 























SKILLING, HELLE, CHRIST1 ANSCNrJtOBERTSON 






2 *^ - 5 ” Meosor-emer? 7 * parz>//e/ to //r?e k7&. 


6 -/( 2 “ 


# 20j*2 * 6'- lb -MS. F S. 




#20*3/2 x /4 , -0"-N.S.< FS. 
/Fy - 22) 


22* ih/ck cone3 
beam extend 
/n/o girder C typ. 
bo/h ends) 



/4 kF<Sec co/. sc/~>. ) 
2 l M* 3h 



_ 3'-6“ 

AH mat. F'y* 42 

Section o-a 


ELEVATION 


£ 7 . 262-9%" 


6-/'2" 




£nd of qirdcr 


14HP4ZG 


_LJ_D-/v hF C See co/. sch. 


£/. 262 - ?•% 


CP ,: 


_u 

—I 


> 4 // mot. Fy *42 

Section h-b 



Section c-c (os shown) 


Notes: 

J. AH we/ds to be £ 70 xx. 

2 . A!/ bo/ts to be A - 325 
friction type. 

3. See dwy. /2- JK2 -/6S tor 
connection of /4 YF 426 
to girder. 


Section d-d (opp . hand) 


/2-J/C2-/SZ 









































KILLING, HC1LC, C 


REVISIONS 


5-29-69 


2-U- 70 



£ 

uhg-ti* r/*':je-r-&iM±£mj>?r. xmtimszM&is 

AZAT 

OR 


0 *TE- 


9- /3- &er~ 



N# /5 * 2" CFy * 50) 



^/4 \*F 42G (Fy^SO) 

/fabricate beano /-o' 

/ony er~, See na/es on Ere ction bolt s* -~j-~ 

pi an SJ-4S) 6 

£~L£VA T/ON i6*3b*'2 

fopp, frand -for /4 t/F At cot. J76-9) 



f? 142 *2* 3'-2" (Fy • 42) 
on £ /4 W 42Q, 

/4 hF C See cot set?.) 


J-7G 

v53 > 


»»*N 

SC. 


Notes: 

t. AH we/ds to be £ 70 xx 

2. AH bo/ts to be A- 325 
friction type- 

3. 3ee c/vsg. /2-JK2t£2 for 

__ horizontal girder^ -—^ 

4. See 6/So , Dn/g SK-4-i-Z85 
C/-/2- 70) (Cbonye A/a. 

533.0(2/) 


72-JK2-/S3 





































12-JK 2-/54- 
































REVISIONS 


/-8-C9 


msi^s: 'Sjxdsitrjr M ^at<+-z±j XSfc''£ ; - J!J* •*-- • .v. ■?“ r- 


-T ». ■ -B M uy teWaSg^r ••*• nvi 
















































&-V¥ s/uc/s <S>3'\ 
of a/ of SO r*}'d 






































RKVt*tONS 


/2-3-C& 





AJ 49/6.3S 






React* t 25 * 


jn^ 5 wv 
- AW 

AW 

XA \\ V' 


yfeKTf-^^’ 


AJof-es: 

/, 30 vf 99 4 /6 73 are Aewpera/y 

s3rcKp7<ys~e$, To 5e re wared a/fer 
i'/pe re/va/o/ry porf/o/? e>f £/rder 
J pi H are proper/y wsfa/fec/. 


>♦< /? correr 
ofco/.J72-7 

3e/ote 




AJ 4367.90 
At9926.37 



/2-JX2-/57 

















SKILLING, HELLS, CHRISTIANSEN, ROBERTSON 


Structural & Civil Englnuurt 


REVISIONS 


/-B- <S9 


DAn /o-/s-<sa 









































REVISIONS 




i! 


tw?.., tf -» % w.- -v... 

v c j: I ~ i; < 


rKAO£ C£A)T£.& 



.■r Xf ;. ••: iV;y : 

- nuriiir-nT i.r 

^■mwuwn m 

r*,'>w%’ 


t 2-%+as. Bolts 

(A-325 Met. iype) 

2r 


2 ~Thtir2 


QO-rtH.S.Bo/ /* 
(A-490frtet t&pej 


a. 309 7 r-fj - —It / , f £/.30?-S 


* ■ * Ql *1 

ft < 

5 i 


nr 


2/»r 


2-&fa- 

(OveSt) 


VjF\ 

y Kamo*. 

P&J 4 7 4 j 


I * ^ 

Vf V 
**• «> 
^ o# 


'36 ^ 




[ 4-F4U.3. Sort* 


r± f/h ft 

Tack tve/4 
to /GaT 


j| + „ - S 1 CA-49Q Met. type) 

_p±: i~% p£j 304-// 







30 mF 


/2-J/C2-/5S 


/GhF 


Sec//o>n a-a. 





\ ,:o 






Si/// fa 


■£-3<&»f 


\\\ 


5ec.i-jon b-h> 


AJot&s / 

/ A// /£ 5 to fort? £y -42 /05t £xce/>r 

05 rto/ec/ 

2 , A// we/c/* to £e £ 70 xA 


/2- JK2-/S9 




















th 



/£- G/rder 
to be in p/ace ^ 
be tore remora/ 
oZ Zemp. beam/ 

sZrot be/o*/ 36 W 


-ZTJ3 


C/303-6 


firor/c/e proper/^ 
/a/era/ brac/np 
QZ /op ot Zb/s 
Co/omn Co bo a/ 
s/rony ax/s) before 
ins/of/oZ/on oZ 



_ /£- G/rder J 4 // X 
CSee IZ-JKZ-/ 0 /) 


~ 3& HZ ^ 

/See p/an) 


7e77&2zS/ro/ 


f emp 
dtZSS 


-5/s/jC z//o Zber 
deZa//s r?aZ sbaton 


-/*beor/nt £ 
w/Zb Z- 7 */ //.S. 
ba/ZsC/yp.TtS/) 


ZeacZ. Zb/s 
end* / 26* 


TeZn/o* beam 33 HP/ 4 / ~^ 

C/y* so) 

To be removed aZZer 
/nsZa//oZ/on 0 / /&- 
G/rder J4Z and 36 W 
Conn ec Zed To J4Z. 


Cco?necZ/on, see y 
OeZ Z4 on /2-JK/-67 

/To be remaved V// //7 

~33 WO 


t/otesj 

/ A// bo/Zs Zo be A-32S Zr/cZ/on Zype. 
Z. T&mp. beam shown /s de s/3ne<d Tor 
Toad Zrbm £/. 3/0 <on/y- d/oor oT d/332 
sbcau/d:T7oZ be boJ/Z on/// 36 HZ /s 
pro per/y connecZed Zo /£ - G/rder deZ. 


/Z-JK2-/S3A 
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DCSICNCO 
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NEVICWCD 


/2-JK'2-y<eO 



































6-/9-<S9 


u.; 


F. Sm/th 


REVIEWED 


Monger 
QVf 3/ 
(A-36) 


+- + 
+- > 


14 hr 30 


SCUTS* 



'%"/? CM,5.only) 
(A -36) 


Stiff /* s 4 JboH ^ 
ho/es os shown 
on /2-JK2-164 (Typ) 


'Top of 7 J trolley 
beam CNIC ) of 
et 274‘-G* 


Trottcy beam hangers 

See detail on 

S2~ JK2 - /62 & CTyp'y^y 


/ 2 " tfs ( one 
ea. side of 
hanger) 
(A-36) 


74 hT 30 


+ i + 

-h I +1 


V *&stiff. &s 

(2 r cg‘d, one j , rL/he of csco/otor\ 

Ti Vp'*^ 

iT ! ! 



,Beam to hanger 
■ connection per 
j reaction as shown 
on PI on ( Typ) _ _ 


£1277-10* cp s 


s Hanger 

6UT24 

CA-36) 


» s 

: /4hP3o) 

I 

— 

II 

! 


-[— 

!! 

- J._'i 6 -"- — 



\cl6hf 50 rEL 279-7 


ya v r du ££/. ^ /'i 


V$(one ea. side, 
of hanger (A-36 ) 


±jrf 

Tl, 


f~ New hanger \ 
r 3 hr 24 (A-36) 
to replace 
previous 6UT 24 





For continual ion 
See /2-JK2-162A 


AH bo its to he J 4 "<f> H.S. frichon type . 

AH welds to be £ 70 xx , 

See S2-JK2-/G4 far typical delo it of supports for 
future tro/tcy beams. 

A Mow b" erection c tear once between /£ f hangers . 
Provide shims if necessary lo insure sur face _ 

Contact for friction type. H.S, bottS. ~~ TJI . 

tic ~Jn 2 ' /6/ 
































































































T r . Sm/f/i 







. '-VU : ....' ,,,. 

mamtJmjjb. 




ZF ur*«4?g**Z& 


: -: > - 

c’B&y.i-on >w 

i <•. -/-»-• "*l 


r > r 




s/, vr bo/t 

ho/cs - See 
/2-JK2- /(a*" 


4-%‘6 (*32S ) 
bo/ts 


Top fP 7 «% 

TV 

£o/,/£ 7*£x/^0t- 




Tro/Zeg beam hangers 
/Ohr 29 (M -J6; 


^7 274-G> 


0 I 

.[Li 

iT-T 

U 


J 

L4*\\ 


* 


J 

n 

_l!_ 


r 

-- 

_ Z-st 



— 

- h^ti- 

_j 

— 


ho/es 

for fufare bo/ts 


P/on of Bof. P/o/e 


I2-JK2- /G2 3 
























'2" #2 
(ea. s/’dc ) 
(A~3C) 
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r-j*^ izm*y**. r/4] 


33^/30 


Allo w erection 
Clearance. 

Provide shims If 
necessary to insure 
Surface con fad 
for friction*'type 
H.S. Bolts. 


EL EVA T/ON 


El. 262- 


33 HT 



'2 "stiff. fts 



Ef. 271-7 


Hanger. 
61aP 31 
(A-3C) 


Beam to hanger _ 
conncc/r'or? per reaction 
as shown . 

on Plan Seci/on 0-0 


Notes : 

f. AH holts to be M f <pH.S. friction type- 
2. AH welds lobe £ 70)C)C , 


12 -JK2 - /£3 

























Revisions 


f of support 


EL - See P 



When trolley beam below is 
/• Para//cl lo 1his beam t use G m 
2. Perpendicular lo this beam 
use g- value of bcom below. 


Elevation 


Beam s/zc - 
See Plan 


(Where other beam 
fro me into this one, 
see de toil be/o w.) 


rr4 M n % "stiff. #S 
fJrcg'd) 

I i Pro u/etc 4 holes for 

future As P 'S. bolts 
for 27 W) 

_ When trolley beam below Is: 

/. Poro/le! to this beam use 
g- value of beam below. 

2. Perpendicular to this beam , 
use g- value of this beam. 

Section a-a 


TYPICAL DETAIL OF SUPPORT 
FOP FUTURE TROLLEY BEAMS 


El. - flee Plan 


£ of Support 




If beam occurs ^ 
on this side J use 
some detail os 
shown on the 

r '9 h *■ 


See note above 




See note above 



Beam size 
Sec Plan 


V# or 
as reg'd. 


bolts 



Elevation 


Section b-b 


I2-JK2-/CR 




























































REVISIONS 

• 

/-3-C9 
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TmJ: OETA/LS OF F>LAT£ GtBJDEJZ 


TiTTTaa i 


THE JVOJZLO TIRADE CEVTOZ I WTL “ 


7ZCS£ijS\ 


' o/ * 


3/ -&4 


2JLS*4*% 


<2,JL A>ri: 


Data// / 

Z2-JX2-/7Z 




£>*27^7// 2 

/2-JF2-/7/ 




j= 

J '/rj> 7/ 


t.—^—. 

L g-o: i ,2-o, 


u -4 


n /&'+ fo Dear 3 -c "of 
~^y~\pyd(C-P. o/>hoF) 

hZeh ?6 */ 3 s 

[\ / Filip pearS'-o" N 

/> 1/ N7/ encMp.P onto*) 


-<<r./? 

-A/-ab 96*2 

/ -<c./? 


.A-i‘ 6AS>25 6o.'rs 


■Cap 1 1 & 

zCO ^e ; 6 A 

y A/oteS: 


3-21-Gfi 



\ K2san 



. i/ 

j. u_ 

Secf/oo a a 


*-V ft of 

vjest end 
<onkj - 


/ P. SAzvjea re line up 
wrn Boppcrtea beam- 
DerOii 'simt.or re 

/2-v/A£-//// //£. 

AH mater/a/ to have. 
F*/*42Ks / except as noted. 
3. AH <A/e./ct$ to be. /£70 . 


, 7 on jo Ja 


5c chon c - c 


/2-JK2-/VO 
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J.Uusfna$e\ 

DRAWN 


J. (Xt'SC/C'S 
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T/fE AfORLD TRADE CEAJTEEL 


rStZZm 


OerAJLS OE F>LATE G/GDE/5 



I 



mmk 


9'2(B.S) 



VW> 







T7 



'A— Denoks UL 

(Sirrilctn io lO-JKZ-’ZJ 


IjJl 


2* <£' 4 6 '2‘ 


Fit Jo bear 


tv, c. 



+"4Jf. 


- 7 -^—< 2-0 Went 
■2 CC,P. op Yon) 


-h/eS 36 y -g 

j 

F//fobear | 

, |> <^2 , -0~oJe/)c/ j 
* (C.Pop Yon) 

^ '4 


v_ / / P/ffobear' 2-0" 

^ofco/. P-43/03 
% * (C, F? opf/<~>n) 

PVe/> 36 * 

7 

_/ /P/Y fa 2-C a? end 

*S\2 C^'/? -JpFor?) 


becJ/on c-c 


'•'*/& r i8*2-0’*tM CSCU- 
Fac/ f><o/F5 gfV afa/ttfes 
(90° dSo/JAe) s/ntf&r f<? 0>ef-3f4 
-<?r? /2 -JF2 - 57 

A/ofe-S r 

/. A// »/<z/cfs To Sc E7CD kk. 
2. A// mofe-r/a / /\ -3€> sfccf 


3 3 / V A 32S 


J. Sr id Up 


ect/on 0-0 


/-s" 


ecnon t:-o 



-Co/? R 20*2i'2-C'' 


Sec' 1 /of: a- a 


, M i I 

+ • J - :-sf -4- 

-Hs- ♦ *nizH 

s \ Tt 

~T -. 

Ca/s /£ 2 o-a*/s' 

Sec f/o/) € - <2 


/ 2-JK2-/72 
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STAlt 


~ -ufnctge,; 


ORAWN 

5'H 


2.L. 
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r,n *. DETAIL OF PLATE GlPOEfK 


NTER 


fT^Sv^^mmSt!zT7mT!SS!^ 


dat *3-72-<SS> 



/-/OLD 



Q £ c f ion O-Q 


2 A// we./c/s A? £”7& kk. . 

3. A///# r 7*& Str A-3G, sre.e/, e.«ce-f>T 
as nofe.cJ. 


/2-<y*2-/73 
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CSAflER DETAIL OF PLATE G1RDE* 




JkKJ&f-JT-. 


I C^4z) 

^1 


^ £1-266-6' 


DATE 


3-/2 


F& Jo beafy - $£{> a 

Slo ping slay 
£ 1 * 2(56 UV-'i 

4-I*SaS26 


1 ' NA* *. / 

hki ; 

_ 7k 

nr r.3 ^ * ■■■■& - 



r^r- c r 
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r T. 

r 

f 

I 

i 


V 


-A /6*£.*/z<c>' 


S % 


1_, jj7*&ce>. si 

/ a [> <>;* *> bear 


j££[ 4-/"yJ32& 
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A/oTas: 

/. A// /v e/ofs y~o 6e £~70x.x~. 

Z. A// SB* fo 6*> A’SG sree-/ <s*ce/>f 
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OR AWN 

ar. K 4 . 
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C£A/72:/Z I T,TLE &//W£/?S &L JZO 
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fv*ai7//e 30 / '£ir/$£ 
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*S 
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j&/j/ 
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|| Co/ 
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s \ 


-/Q^z's/'/forer '- 

O/rc/er 33 C 


(;/r- 
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y 38 y 6 
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^ $ Column 



£ L *<>' . 

_i . « 


*£ji 

m 
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! 

Fin.PI. 3KW‘ 



ffn. FI.391-0 
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1 + 


Ik. + 

l«tt T 
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;i ki 

+ I 

: i 

+ nS 



2J2s u> f ZA 2 x 


-J/>—i- 

C&irj// A\ 


cop & 

P /v 5 coi. 

4 -l ,i <bA4&o 
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SKILLING, HELLE. CHRISTIANSEN, ROBERTSON 


'"^n/eWCKLD r*AD£ VBKTE* 


Structural & Civil Engiitaars 


L&erp/s/YA Change Order 433.0/3 


Co/umn a/ready 
in p/oc* —\___- 
(/4W/03) 


7*6 ,/i aJ+ 


^ Connect/on /2 s air coda /n p/oce 
(2/P s 7b* £ * 2-0"- one eo. s/de) 


/' 7 £,*A-32SMS. 
bo/fs (fr/ct type) 

/ typ. otter * 
f'tV \side ^ 

Nl 

pnov/de new /P 
/O *it (ty *&£)-) 




I Et/m/n ate 
I \ 4- bo/ts 


E/e/d cut beam £ 
connection /P s to 
//nes shown 

^-/oV 


3'-G‘ 


3‘-G' 


EL 304’i0'z 


EL302-tO' 


3eam a/ready in 
p/ace - 3G HE 170 
(Ey-So) 


Eocation of beam 71 one J- 3 

(street /e\/e/) East of co/umn J / 4- / 
os shown on E>wg. 3 J - 93 


A totes: 

t. A// f/c/d work to be carried 
out under Con hr crc, t id EC-230. OO 
and to be comp/eted before 
anu concreting work in this 
area. 

2 A// we ids to be E70xx . 


/2-JX2-/ 99 











